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Fourth  Letter  on  the  Glacier  Theory,  to  Professor  Jameson. 

By  Professor  Forbes. 

Geneva,  hth  October  1842. 

My  Dear  Sir, — Since  my  last  letter  from  Zermatt,  I  have 
had  an  opportunity  of  examining  the  glaciers  on  different  sides 
of  Monte  Rosa,  particularly  those  of  Lys  and  Macugnaga,  and 
those  near  the  Valley  of  Saas ;  and  on  my  return  to  Cha- 
mouni  early  in  September,  1  devoted  a  day  to  each  of  the  glaciers 
of  Trient  and  Argentiere,  before  resuming  my  station  at  the 
Montanvert,  where  I  remained  until  almost  the  last  days  of 
the  month. 

What  I  think  it  most  interesting  now  to  add  as  supplemen¬ 
tary  to  my  former  statements,  is  not  a  description  of  these 
various  glaciers,  but,  with  particular  reference  to  the  Mer  de 
Glace,  to  mention  what  the  extended  period  of  examination 
which  I  have  been  able  to  give  to  it,  has  enabled  me  to  con¬ 
clude  beyond  what  is  contained  in  my  previous  letters,  re¬ 
specting  the  Theory  of  glacier-movement  generally.  Having 
accurately  observed  the  condition  and  motions  of  this  glacier 
throughout  by  far  the  greater  part  of  the  season  at  which  it, 
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or  indeed  any  glacier  is  easily  accessible,  or  sufficiently  free 
from  snow  for  accurate  observations, — having  also,  especially 
during  the  month  of  September,  observed  it  under  every  cir¬ 
cumstance  of  weather  and  a  great  range  of  atmospheric  tem¬ 
perature,  I  believe  that  I  have  obtained  the  chief  data  neces¬ 
sary  for  basing  a  theory  of  its  motion,  upon  sound  mechanical 
principles.  The  changes  which  I  have  witnessed  upon  its 
surface,  during  the  period  of  above  three  months  during  which  I 
have  studied  it,  are  so  great  and  remarkable,  and  in  some  re¬ 
spects  so  unexpected,  as  to  be  of  capital  importance  in  any 
theory  which  may  be  proposed. 

I  was  very  greatly  struck  with  the  change,  in  the  general 
appearance  of  the  glacier  during  my  absence,  from  the  10th 
August  to  the  10th  September.  I  left  it  comparatively  high 
and  tumid  in  the  centre,  at  no  great  depth  below  the  arrtte  of 
its  natural  boundary,  the  moraine  by  its  side  ;  and  tissured  by 
crevasses,  deep  and  rather  narrow,  with  well-defined  vertical 
walls. — On  my  return,  the  icy  mass  had  most  visibly  sunk  in 
its  bed  ;  it  seemed  to  me  to  have  a  wasted,  cadaverous  look  ; 
the  moraines  protruded  far  higher  than  before  from  its  sides  ; 
and  the  ice  itself  clinging  to  the  moraine  at  a  considerable 
height  above  its  general  level,  was  covered  by  the  fallen  masses 
of  stone  and  gravel  which  had  rolled  down  the  inclined  plane 
formed  by  this  central  subsidence.  The  whole  resembled 
somewhat  the  Wye,  or  some  of  those  narrow  tidal  rivers 
whose  muddy  banks  are  left  exposed  by  the  retreat  of  the  ocean. 
That  this  subsidence  was  in  a  good  measure  occasioned  by  the 
melting  of  the  ice  in  contact  with  the  bottom  of  the  valley 
in  which  it  lies,  and  by  the  falling  together  of  the  parts  in  a 
soft  and  yielding  state,  owing  to  a  complete  infiltration  of  the 
whole  mass  with  water  during  the  warm  season  of  the  year, 
was  proved  by  a  variety  of  circumstances  which  I  shall  not 
stop  to  detail.  I  may  mention  however,  that  the  crevasses  were 
wider  but  less  deep  and  regular, — excessively  degraded  on  the 
side  to  which  the  mid-day  sun  had  free  access,  and  in  many 
places  where  several  crevasses  nearly  joined,  the  iey  partitions 
had  sunk  gradually  tow'ards  a  level,  and  thus  rendered  the 
fissured  parts  of  the  glacier  more  easily  traversed  than  at  an 
earlier  part  of  the  season.  It  is  plain,  too,  that  the  fact  of  the 
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more  rapid  advancement  of  the  centre  of  the  glacier  mentioned 
in  my  earliest  letter,  implies  a  subsidence  of  that  part,  and  a 
consequent  drain  from  the  lateral  ice,  to  supply  the  vacuity 
which  it  leaves. 

It  will  at  once  be  understood  that  the  change  of  which  I 
speak  in  the  external  figure  of  the  ice,  its  crevasses  and  ine¬ 
qualities,  is  an  effect  due  to  the  season,  and  must  be  repeated 
every  year.  Were  the  summer  considerably  prolonged,  the 
annihilation  of  tlie  glacier  would  take  place  from  a  simple  con¬ 
tinuation  of  the  process,  namely,  the  increased  velocity  of  the 
central  part,  the  exaggeration  of  the  crevasses  in  width,  and 
the  falling  of  their  walls,  or  rather  the  gradual  subsidence  of 
the  elevations,  softened  by  the  warmth,  into  the  hollows  which 
separate  them,  whilst  the  moraine  would  be  left  in  all  its 
continuity  as  a  witness  of  the  original  boundary  of  the  glacier. 
The  ice  must  possess  within  itself  some  reproductive  power 
(if  the  plmase  may  be  permitted,)  to  restore  it  in  spring  to  the 
level  from  whence  it  had  descended  ;  and  since  crevasses  thus 
form,  extend,  and  again  vanish, — perhaps  in  a  single  season 
but  certainly  in  a  very  few  years, — we  must  consider  the  glacier 
as  a  much  more  plastic  body  than  it  has  commonly  been  ima¬ 
gined. 

I  state  it,  then,  as  a  result  of  observation  the  most  direct, 
that,  in  the  early  part  of  summer,  the  glacier  level  is  highest, 
and  the  fissures  least  numerous.  The  latter  form  and  widen 
especially  during  the  months  of  June  and  July ;  and,  in  the 
beginning  of  August,  the  glacier  is  most  difficult  to  traverse, 
(generally  speaking),  owing  to  the  multitude  and  sharpness  of 
these  cracks  ;  but  later,  the  prolonged  sunshine  and  autumnal 
rains,  not  only  reduce  the  ice  to  water,  and  thus  carry  off  a  part 
of  its  surface,  but  leave  the  remainder  in  a  softened  and  plastic 
state,  in  which  the  tendency  is  to  a  general  subsidence  of  all 
the  elevations,  whilst  the  prolonged  excess  of  velocity  of  the 
central  above  the  lateral  parts,  causes  an  increased  hollow¬ 
ness  and  subsidence  there,  and  produces  a  great  fissuring,  the 
lateral  ice  still  clinging  to  the  moraines,  which  it  is  compelled 
gradually  to  uncover.  Before  spring,  by  some  process  which 
it  remains  to  explain,  the  level  of  the  ice  is  restored  (supposing 
the  glacier  not  to  be  permanently  wasting). 
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Another  mode  of  considering  the  successive  conditions  of  a 
certain  portion  of  the  glacier,  will  lead  also  to  the  admission 
of  the  ever-varying  state  of  its  aggregation  and  subdivision. 
In  a  glacier,  like  the  i\Ier  de  Glace  of  Chamouni,  which  pre¬ 
sents  a  great  many  and  well-marked  “  accidents’’  of  surface 
in  its  different  parts,  it  is  yet  perfectly  well  known,  that,  though 
continually  moving  and  changing,  the  distribution  of  these 
“  accidents’'  is  sensibly  invariable.  Every  year,  and  year  af¬ 
ter  year,  the  water  courses  follow  the  same  lines  of  direction, 
— their  streams  are  precipitated  into  the  heart  of  the  glacier 
by  vertical  funnels  called  “  moulins  at  the  very  same 
points,  the  fissures,  though  forming  very  difterent  angles  with 
the  axis  or  sides  of  the  glacier  at  difterent  points  of  its  length, 
opposite  the  same  point  are  always  similarly  disposed, — the 
same  parts  of  the  glacier,  relatively  to  fixed  rocks,  are  every 
year  passable,  and  the  same  parts  are  traversed  by  innume¬ 
rable  fissures.  Yet  the  solid  ice  of  one  year  is  the  fissured 
ice  of  the  next,  and  the  very  ice  which  this  year  forms  the 
walls  of  a  “  moulin,”  wdll  next  year  be  some  hundred  feet  far¬ 
ther  forward  and  without  perforation,  whilst  the  cascade  re¬ 
mains  immovable,  or  sensibly  so,  with  reference  to  fixed  ob¬ 
jects  around.  All  these  facts,  attested  by  long  and  invariable 
experience,  prove  that  the  ice  of  the  glaciers  is  insensibly  and 
continually  moulding  itself  under  the  influence  of  external 
circumstances,  of  which  the  principal,  be  it  remarked,  is  its 
own  weight  affecting  its  figure,  in  connection  with  the  sur¬ 
faces  over  which  it  passes,  and  between  w'hich  it  struggles  on- 
w’ards.  It  is,  in  this  respect,  absolutely  comparable  to  the 
water  of  a  river,  which  has  here  its  deep  pools,  here  its  con¬ 
stant  eddy,  continually  changing  in  substance,  yet  ever  the 
same  in  form. 

With  reference  to  the  yet  more  essential  modifications  of 
structure,  I  mean  the  veined  structure  which  I  formerly  de¬ 
scribed  ;  I  shewed  in  my  last  letter,  that  it  is  equally  muta¬ 
ble  and  subjected  to  the  momentary  conditions  of  external  re¬ 
straint  ;  and,  that  far  from  being  an  original  structure  in  the 
higher  part  of  the  glacier,  variously  modified  in  its  subsequent 
course,  but  never  annihilated,  it  owes  its  existence  at  any 
moment  to  the  conditions  of  varying  velocity  indifferent  parts 
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of  the  transverse  section  of  the  glacier,  and  that  it  is  not  un- 
frequently  entirely  destroyed  in  one  part  of  the  glacier,  to  be 
renewed  in  a  totally  different  direction  in  another.  A  mole¬ 
cule  of  ice  is  as  passive  and  structureless  a  unit  as  a  molecule 
of  water,  so  far  as  it  has  not  that  structure  impressed  by  some¬ 
thing  external  at  the  time.  Like  the  water  in  the  river,  my¬ 
riads  succeed  one  another,  and  might  be  mistaken  for  the 
same. 

Few  words  will  suffice  to  shew  how  intimately  what  I  have 
stated  is  connected  with  the  first  rudiments  of  a  theory  of  gla¬ 
cier  motion,  which  I  endeavoured  to  sketch  in  my  last  letter, 
and  the  truth  of  which  all  that  I  have  since  seen  has  tended 
greatly  to  confirm.  The  centre  of  the  glacier  stream  is  urged 
onwards  by  pressure  from  aboA  C  (how  caused  we  shall  im¬ 
mediately  consider^,  which  is  there  resisted  less  than  at  the 
sides  and  bottom,  owing  to  the  comparative  absence  of  fric¬ 
tion.  The  lateral  parts  are  dragged  onwards  by  the  mo¬ 
tion  of  the  centre,  and  move  also,  but  it  is  quite  compatible 
with  this  idea  of  semifluid  motion,  that  the  bottom  of  the 
glacier  should  remain  frozen  to  its  bed,  as  some  writers 
have  supposed  to  be  the  case,  though  I  am  far  from  as¬ 
serting  this  to  be  the  fact,  or  even  supposing  it  probable. 
^\dly,  then,  are  the  fissures  generally  vertical,  and  also  where 
a  glacier  is  most  regular,  simply  transverse,  and  not  con¬ 
vex  towards  the  lower  extremity  ?  The  first  of  these  ques¬ 
tions  had  always  till  lately  appeared  to  me  a  serious  diffi¬ 
culty.  The/«<  t  stated  in  the  second,  combined  with  the  posi¬ 
tive  certainty  that  the  centre  of  a  glacier  moves  faster  than 
its  sides,  in  the  ratio  fre(|uently  of  5  to  3,  shew's  that  an  an¬ 
swer  nutsf  be  found,  and,  therefore,  that  it  offers  no  insur¬ 
mountable  objection.  The  exi)lanation  is  to  be  sought  in  the 
continually  varying  condition  of  the  glacier,  the  perpetual  re¬ 
newal  of  the  crevasses,  the  action  of  water  in  tending  to  pre¬ 
serve  verticality,  and  the  really  small  variation  of  velocity  of 
different  parts  of  the  ice  towards  the  centre  of  a  glacier  of  im¬ 
mense  depth.  From  these  circumstances,  it  follows  that  a 
crevasse  is  either  renewed  or  altogether  extirpated  before  its 
verticality  is  sensibly  effected.  For  the  same  reason,  a  stick 
several  feet  long,  inserted  vertically  in  the  ice,  remains  sensi- 
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bly  vertical  so  long  as  it  stands  at  all ;  for  the  velocity  of  the 
surface  is  sensibly  the  same  as  that  at  10  or  20,  or  probably 
even  100  feet  deep  in  most  glaciers.  It  is  only  near  the  bot¬ 
tom  or  bed  that  the  velocity  is  materially  affected,  as  I  have 
found  also,  that,  in  respect  to  breadth,  it  is  in  the  immediate 
neighbourhood  of  the  sides  that  the  velocity  diminishes  rapid¬ 
ly,  and  that,  for  half  its  breadth  in  the  centre,  the  velocity  does 
not  vary  by  more  than  from  to  j’g  of  its  amount.  It  is 
farther  worthy  of  notice,  that  whenever  a  glacier  is  of  no  great 
thickness,  and,  at  the  same  time,  highly  inclined,  that  is,  in 
circumstances  calculated  to  produce  a  great  difference  between 
the  motions  of  points  of  the  glacier  in  a  vertical  line,  there 
the  fissures  are  not  transverse  but  radiated,  as  in  almost  all 
glaciers  of  the  second  order,  and,  therefore,  the  fissures  are 
not  liable  to  distortion. 

I  might  put  it  rather  as  a  direct  result  of  observation  than 
as  a  hypothesis,  that  the  motion  of  a  glacier  resembles  that  of 
a  viscid  fluid,  not  being  uniform  in'  all  parts  of  the  trans¬ 
verse  section,  but  the  motion  of  the  parts  in  contact  with  the 
walls  being  determined  mainly  by  the  motion  of  the  centre ; 
but  it  yet  remains  to  be  shewn  what  is  the  cause  of  the  pres¬ 
sure  which  conveys  the  motion,  whether  it  is  the  mere  weight 
of  the  semifluid  mass,  or  the  dilatation  of  the  head  of  the  glacier 
pushing  onwards.  The  answer  to  this  question  involves  the 
fate  of  the  rival  theories  of  De  Saussure  and  De  Charpentier. 
I  still  entertain  the  same  difficulties  with  respect  to  both, 
which  I  have  stated  in  an  article  in  the  Edinburgh  Review  ; 
but  these  difficulties  amount,  I  think,  to  a  proof  of  insufficien¬ 
cy,  if  taken  in  connection  with  the  observations  which  I  have 
made  this  summer.  On  the  one  hand,  if  it  were  possible  that 
the  glacier  could  slide  by  the  mere  action  of  gravity  in  a  trough 
inclined  only  3,  or  4,  or  5  degrees,  it  is  probable  that  one  of  two 
things  would  happen  ;  either  it  would  slide  altogether  with  an 
accelerated  velocity  into  the  valley  beneath,  or  else  it  would  move 
hy  fits  and  being  stayed  by  obstacles  until  these  were  over¬ 

come  by  the  melting  of  the  ice  beneath,  or  by  the  accumulated 
weight  of  snow  above  and  behind.  Now,  neither  of  these 
things  happen  ;  the  glacier  moves  on  day  and  night,  or  from 
day  to  day,  with  a  continuous  regulated  motion,  which, 
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I  feel  certain,  could  not  take  place  were  the  sliding  theory 
true. 

But  if  possible,  still  stronger,  as  well  as  more  multiplied, 
objections  are  to  be  found  to  the  theoi'y  of  dilatation,  and  I 
trust  I  shall  not  be  accused  of  levity  in  thus,  as  it  were,  in  a 
few  lines,  dismissing  a  theory  which  has  so  much  primd  facie 
plausibility  to  recommend  it,  and  which  has  been  maintained 
with  so  much  ingenuity  by  men  such  as  Scheuchzer,  De  Char- 
pentier,  and  Agassiz.  It  is  essential  to  the  aim  of  this  letter, 
that  I  state  briefly  the  grounds  of  the  conclusions  at  which  I 
have  arrived,  whilst  it  is  equally  essential  that  my  observa¬ 
tions  should  be  confined  within  small  compass.  In  another 
place  I  shall  give  them  all  the  development  that  may  be  re¬ 
quisite. 

Summarily,  then  (l.)The  motion  of  the  glacier,  in  its  several 
parts,  does  not  appear  to  follow  the  law  which  the  dilatation 
theory  would  require.  It  has  been  shewn  (Ed.  Rev.,  April  1842, 
p.  77.)  that  the  motion  ought  to  vanish  near  the  origin  of  the 
glacier,  and  increase  continually  towards  its  lower  extremity. 
I  have  found  the  motion  of  the  higher  part  of  the  Mer  de  Glace 
to  differ  sometimes  very  little  from  that  several  leagues  far¬ 
ther  down ;  whilst  in  the  middle,  owing  to  the  expansion  of 
the  glacier  in  breadth,  its  march  was  slower  than  in  either  of 
the  other  parts.  (2.)  Whilst  I  admit  that  the  glacier  is,  dur¬ 
ing  summer,  infiltrated  with  water  in  all  or  most  of  its  thick¬ 
ness  (a  point  on  which  I  had  last  year  great  doubts),  1  feel 
quite  confident  that,  during  some  months  of  the  year  during 
which  the  glacier  is  in  most  rapid  motion,  no  congelation  takes 
place  in  the  mass  of  the  ice  beyond  a  depth  of  a  very  few 
inches,  much  less  during  the  cold  of  each  night,  and  least  of 
all,  at  all  times,  as  appears  to  be  now  the  opinion  held  upon 
the  subject.  Whilst  I  say  that  I  am  confident  of  this,  I  will 
state  one  proof.  Less  than  ten  days  since  I  traversed  the  Mer 
de  Glace  up  to  the  higher  part  of  the  Glacier  de  Lechaud, 
■whilst  it  was  covered  with  snow  to  a  depth  of  six  inches  at 
Montanvert,  and  three  times  as  much  in  the  higher  part.  It 
was  snowing  at  the  time,  and  for  a  week  the  glacier  had  been 
in  the  same  state  nearly,  the  thermometer  having  fallen  in  the 
mean  while  to  20°  Fahr.  Yet  I  had  abundant  evidence  that 
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the  effect  of  the  frost  had  not  penetrated  farther  into  the  ice 
than  it  might  be  expected  to  have  done  into  the  earth  under 
the  same  circumstances.  All  the  superficial  rills  were  indeed 
frozen  over  ;  there  were  no  cascades  in  the  “  moulins all 
was  as  still  as  it  could  be  in  mid-winter ;  yet  even  on  the  Gla¬ 
cier  de  Lechaud,  my  wooden  poles,  sunk  to  a  depth  of  less 
than  a  foot  in  the  ice,  were  quite  wet,  literally  standing  in 
water,  and  consequently  unfrozen  to  the  walls ;  and  in  the 
hollows  beneath  the  stones  of  the  moraines,  by  breaking  the 
crust  of  ice,  pools  of  unfrozen  water  might  be  found  almost 
on  the  surface.  Is  it  possible,  then,  that  the  mere  passing 
chill  of  a  summer  night,  or  the  mere  cold  of  the  ice  itself  at 
all  times,  can  produce  the  congelation  which  has  been  so  much 
insisted  on  ? 

But  (3),  What  was  the  effect  of  the  congelation,  trifling  as  it 
was,  upon  the  motion  of  the  glacier?  So  sharp  and  sudden  a 
cold  succeeding  summer  weather,  must  inevitably,  it  seems  to 
me,  were  this  theory  true,  have  produced  an  instantaneous  ac¬ 
celeration  of  the  mean  motion  of  the  glacier.  But  the  con¬ 
trary  was  the  fact ;  the  diurnal  motion  fell  rather  short  of  its 
previous  value,  and  so  soon  as  the  severe  tveather  was  past, 
and  the  little  congelation  which  had  taken  place  thawed,  and 
the  snow  reduced  to  water,  than  the  glacier,  saturated  in  all 
its  pores,  resumed  its  march  nearly  as  in  the  height  of  sum¬ 
mer. 

(4.)  It  has  been  inferred  from  the  dilatation  theory  that  whilst 
the  surface  of  the  glacier  continually  wastes,  it  at  the  same 
time  heaved  bodily  upwards  from  beneath,  so  that  its  absolute 
level  is  unchanged.  My  experiments,  as  well  as  the  most 
ordinary  observation  (as  has  been  already  remarked)  disprove 
this  hypothesis.  I  find  that  between  the  26th  June  and  the 
IGth  September,  the  surface  of  the  ice  near  the  side  of  the  Mer 
de  Glace  had  lowered  absolutely  twenty-five  feet  1.5  inches, 
and  the  centre  had  undoubtedly  fallen  more.  The  observa¬ 
tion  of  the  waste  of  the  surface  by  the  protrusion  of  a  stick 
sunk  to  a  determinate  depth  in  a  hole,  is  very  inaccurate,  and 
gives  results  below  the  truth. 

I  am  perfectly  ready  to  admit,  with  M.  de  Charpentier,  that 
the  congelation  of  the  infiltrated  water  of  glaciers  is  an  im- 
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portant  part  of  their  functions  ;  only,  1  conceive  that  it  occurs 
but  once  a  year  to  any  effective  extent,  instead  of  daily  or  con¬ 
tinually,  as  he  supposes.  Every  thing  which  I  have  seen  on 
the  glacier,  during  cold  weather  and  when  covered  with  snow, 
confirms  the  idea  I  have  always  entertained,  that  the  progress 
of  congelation  in  the  mass  of  the  glacier  is  very  similar  to  that 
of  a  iiiass  of  moist  earth,  and  that,  therefore,  the  daily  varia¬ 
tions  of  temperature  can  make  no  sensible  impression,  with 
respect  to  the  mass  of  the  infiltrated  ice.  The  prolonged  cold 
of  winter  must,  however,  produce  a  very  sensible  effect ;  and 
considering  that  the  temperature  of  the  mass  is  never  above 
32',  it  may  be  expected  that  the  congelation  of  the  water  in 
capillary  fissures  in  ice  will,  in  the  course  of  months  of  tran¬ 
quillity,  reach  a  great  depth.  I  apprehend  that  there  is  only 
an  annual  congelation,  and  that  its  effect  is  not  to  move  the 
glacier  onwards  by  sliding  down  its  bed — for  that  the  friction 
of  so  enormous  a  body  seems  evidently  to  render  impossible — 
but  (what  Mr  Hopkins  has  very  well  shewn  is  the  only  alter¬ 
native,  and  which  he  has  used  as  an  argument  against  Char- 
pentier's  theory)  to  dilate  tlie  ice  in  the  direction  of  least  re¬ 
sistance,  that  is,  vertically,  and  consequently  to  increase  its 
thickness.  The  tendency  of  such  a  force  would,  therefore, 
be  to  restore  during  the  winter  the  thickness  of  ice  lost  during 
the  summer  ;  and  in  those  winters  which  are  less  severe,  a  less 
depth  of  ice  being  frozen,  a  less  expansion  would  occur,  and  a 
permanent  diminution  of  the  glacier  would  result.  Nothing 
can  be  more  certain  than  the  fact,  so  well  stated  by  Charpen- 
tier  in  his  10th  section,  that  the  glacier  does  not  owe  its  in¬ 
crease  to  tlie  snow  of  avalanches,  nor  indeed  to  any  snow  which 
falls  on  the  greater  part  of  its  surface. 

In  conclusion,  the  admission  of  semifluid  motion  produced 
by  the  weight  of  the  ice  itself,  appears  to  explain  the  chief 
facts  of  glacier-movement,  viz.  (1.)  That  it  is  more  rapid  at 
the  centre  than  at  the  sides  ;  (2.)  For  the  most  part,  most 
rapid  near  the  lower  extremity  of  glaciers,  but  varying  rather 
with  the  transverse  section  than  the  length  ;  (3.)  That  it  is 
more  rapid  in  summer  than  in  winter,  in  hot  than  in  cold 
weather,  and  especially  more  rapid  after  rain,  and  less  rapid 
in  sudden  frosts  ;  (4.)  It  is  farther  in  conformity  with  what 
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we  know  of  the  plasticity  of  semisolids  generally,  especially 
near  their  point  of  fusion.  Many  examples  will  occur  to  every 
one  of  what  they  have  observed  of  the  plasticity  of  hard  bo¬ 
dies, — such  as  sealing-wax,  for  example, — exposed  for  a  long 
time  to  a  temperature  far  below  their  melting  heat,  and  which 
have  moulded  themselves  to  the  form  of  the  surfaces  on  which 
they  rest.  (5.)  \^'^hen  the  ice  is  very  highly  fissured,  it  yields 
sensibly  to  the  pressure  of  the  hand,  having  a  slight  determi¬ 
nate  play,  like  some  kinds  of  limestone,  well  known  for  this 
quality  of  flexibility.  (6.)  I  have  formerly  endeavoured  to 
shew  how  such  a  condition  of  semirigidity,  combined  with  the 
determined  movements  of  the  glacier,  accounts  for  the  re¬ 
markable  veined  structure  which  pervades  it.  I  am,  my  Dear 
Sir,  yours  very  truly, 

James  D.  Forbes. 

Professor  Jameson. 


On  the  Salt  Steppe  south  of  Orenburg,  and  on  a  remarkable 

Freezing  Cavern.  By  Roderick  Impev  Murchison,  Esq. 

Pres.  G.  S.* 

I.  This  salt  steppe  is  distinguished  from  many  of  those  which 
are  interposed  between  the  Ouralsk  and  the  Volga,  or  are  si¬ 
tuated  on  the  Siberian  side  of  the  Ural  Mountains,  by  con¬ 
sisting  not  of  an  uniform  flat  resembling  the  bed  of  a  dried  up 
sea,  but  of  wide  undulations  and  distantly  separated  low  ridges  ; 
nevertheless  it  is,  Mr  Murchison  states,  a  true  steppe,  being 
devoid  of  trees  and  little  irrigated  by  streams.  The  surface 
consists  of  gypseous  marls  and  sands,  considered  by  the  author 
to  be  of  the  age  of  the  Zechstein,t  and  it  is  pierced  in  the 
neighbourhood  of  the  imperial  establishment  of  Illetzkaya 
Zatchita  by  small  pyramids  of  rock  salt.  These  protruding 


*  From  the  Proceedings  of  the  Geological  Society,  vol.  iii.  part  2,  p.  095 ; 
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t  Ills  extensive  surveys  of  Russia  have  convinced  Mr  Murchison,  that 
rock  salt  and  salt  springs  occur  in  all  the  lower  sedimentary  rocks  of  that 
empire,  from  great  depths  below  the  Devonian,  or  old  red  sandstone  system 
to  the  Zechstein  and  the  overlying  mnxls  and  sandstones. 


and  on  a  remarkable  Freezing  Cavern.  11 

masses  attracted  the  attention  of  the  Kirghiss  long  before  the 
country  was  colonized  by  the  Russians  ;  but  it  is  only  during 
a  short  period  that  the  great  subjacent  bed  has  been  exten¬ 
sively  worked.  The  principal  quarries,  exposed  to  open  day, 
are  situated  immediately  south  of  the  establishment,  and  have 
a  length  of  300  paces,  with  a  breadth  of  200,  and  a  depth  of 
40  feet.  The  mass  of  salt  thus  exposed  is  of  great  purity, 
the  only  extraneous  ingredient  being  gypsum,  distantly  dis¬ 
tributed  in  minute  filaments.  At  first  sight  the  s.alt  seems  to 
be  horizontally  stratified,  but  this  apparent  structure,  Mr  Mur¬ 
chison  states,  is  owing  to  the  mineral  being  extracted  in  large 
parallelopipedal  blocks  12  feet  long,  3  feet  deep,  and  3  wide. 
On  the  side  where  the  quarry  was  first  worked,  the  cuttings 
presented,  in  consequence  of  the  action  of  the  weather,  a  ver¬ 
tical  face  as  smooth  as  glass,  but  at  its  base  there  was  a  black 
cavern  formed  by  the  water  which  accumulates  at  certain 
periods  of  the  year,  and  from  its  roof  were  saline  stalactites. 
The  entire  range  of  this  bed  of  salt  is  not  known ;  but  the 
mass  has  been  ascertained  to  extend  two  versts  in  one  direc¬ 
tion,  and  Mr  Murchison  is  of  opinion  that  it  constitutes  the 
subsoil  of  a  very  large  area  ;  its  entire  thickness  also  does  not 
appear  to  have  been  determined,  but  it  is  stated  to  exceed  100 
feet.  The  upper  surface  of  the  deposit  is  very  irregular,  pe¬ 
netrating,  in  some  places,  as  already  mentioned,  the  overlying 
sands  and  marls. 

In  consequence  of  the  salt  occurring  at  so  small  a  depth, 
every  pool  supplied  with  springs  from  below  is  affected  by  it  ;* 
and  one  of  them  used  by  the  inhabitants  as  a  bath,  is  so  highly 
charged  with  saline  contents,  thfit  there  is  a  difficulty  in  keep¬ 
ing  the  body  submerged,  and  the  skin,  on  leaving  the  pool,  is 
encrusted  with  salt.  This  brine  swarms  with  animalcules. 

II.  Mr  Murchison  then  describes  the  freezing  cavern  and 
the  phenomena  exhibited  by  it.  The  cave  is  situated  at  the 

*  The  abundance  of  these  brine  springs  in  various  parts  of  Bussia  must 
lead,  the  author  says,  to  the  abandonment  of  Pallas’s  hypothesis,  that  the 
saline  pools  and  lakes  are  the  residue  of  former  Caspians ;  though  he  admits, 
that  some  of  the  vast  low  steppes  of  the  south  formed  the  bottom  of  a  former 
condition  of  the  existing  Caspian. 
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southern  base  of  a  hillock  of  gypsum  at  the  eastern  end  of  the 
village  connected  with  the  imperial  establishment ;  and  it  is 
one  of  a  series  of  apparently,  for  the  greater  part,  natural  hol¬ 
lows,  used  by  tbe  peasantry  for  cellars  or  stores.  The  cave  in 
question  is,  however,  the  only  one  which  possesses  the  singu¬ 
lar  property  of  being  partially  tilled  with  ice  in  summer,  and 
of  being  destitute  of  it  in  winter.  “  Standing  on  the  heated 
ground  and  under  a  broiling  sun,  I  shall  never  forget,”  says  the 
author,  “  my  astonishment  when  the  Avoman  to  whom  the 
cavern  belonged  unlocked  a  frail  door,  and  a  volume  of  air  so 
piercingly  keen  struck  the  legs  and  feet,  that  we  were  glad  to 
rush  into  a  cold  bath  in  front  of  us  to  equalize  the  effect.” 
Three  or  four  feet  within  the  door,  and  on  a  level  with  the 
village  street,  beer  and  quash  w  ere  half  frozen.  A  little  fur¬ 
ther,  the  narrow  chasm  opened  into  a  vault  fifteen  feet  high, 
ten  paces  long,  and  from  seven  to  eight  wide,  which  seemed 
to  send  off  irregular  fissures  into  the  body  of  the  hillock.  The 
whole  of  the  roof  and  sides  w'ere  hung  with  solid  undripping 
icicles,  and  the  floor  was  covered  with  hard  snow’,  ice,  or  frozen 
earth.  During  the  winter  all  these  phenomena  disappear,  and 
when  the  external  air  is  very  cold,  and  all  the  country  is  frozen 
up,  the  temperature  of  the  cave  is  such,  that  the  Russians  state 
they  could  sleep  in  it  without  their  sheep-skins. 

In  order  to  lay  before  the  Society  an  explanation  of  these 
curious  opposite  conditions  of  the  cave,  the  author  communi¬ 
cated  with  Sir  .John  Herschel,  and  received  the  documents 
which  follow  this  abstract.  With  respect  to  the  observations 
in  Sir  J.  Herschel's  letter,  Mr  Murchison  says,  he  does  not 
conceive  that  the  ice  caverns  at  Teneriffe,  in  Auvergne  and 
elsewhere,  are  analogous  cases  with  that  at  llletzkaya  Zatchita, 
the  frozen  materials  in  the  last  not  arising  from  the  preserva¬ 
tion  of  the  snow  or  ice  of  the  preceding  winter,  but  from  the 
peculiar  condition  of  the  cavern  during  the  hottest  summer 
months.  He  states  also,  that  he  particularly  urged  the  au¬ 
thorities  at  Orenburg,  as  w'ell  as  the  directors  of  the  Salines, 
to  keep  accurate  registers  of  the  temperature  throughout  the 
year,  and  to  ascertain  precisely  the  changes  which  the  cave  un¬ 
dergoes  between  the  extremes  of  summer  and  winter.  There 
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is,  he  observes,  a  very  marked  difference  between  the  climate 
of  the  steppes  south  of  Orenburg  and  that  of  Ekaterinburg, 
not  merely  due  to  the  difference  of  six  degrees  of  latitude,  but 
arising  also  from  the  altitude  of  the  position  of  Ekaterinburg, 
and  the  shortness  of  its  varying  summers,  as  well  as  from  the 
long  droughty  summers  of  the  steppes,  which  are  removed 
from  all  mountain  chains,  and  possess  comparatively  no  great 
altitude  above  the  sea.  In  the  southern  region,  he  conceives, 
a  substratum  of  frozen  matter  cannot  exist,  there  being  a  most 
extraordinary  difference  betw’een  the  climate  of  Yakatsk  (lat. 
62^°  N.  long  131°  E.),  and  that  of  Orenburg  (lat.  51°  46'  N.), 
the  winter  of  the  former  lasting  eight  or  nine  months,  with 
the  thermometer  during  long  periods  constantly  30°,  and  some¬ 
times  40'’  of  Reaumur  below  zero.* 

Respecting  the  explanation  that  the  difference  of  tempera¬ 
ture  in  the  cave  is  due  to  the  propagation  through  the  gypsum 
hillock  of  the  heat  or  cold  of  the  preceding  summer  or  win¬ 
ter  season,  Mr  Murchison  conceives  that  the  fissures  which 
ramify  from  the  cave  into  the  hill,  present  difficulties  to  such 
a  solution.  When  he  was  on  the  spot,  the  existence  of  these 
fissures  led  him  to  speculate  upon  the  possibility  of  the  pheno¬ 
mena  being  due  to  currents  of  air  passing  over  subterranean 
floors  of  moistened  rock-salt,  and  on  the  effects  which  would 
be  produced  when  such  currents  came  in  contact  with  a  stream 
of  dry  heated  air. 


*  Mr  Murcliison  ascertained,  during  his  jouniey  in  the  North  of  Itussia 
in  1840,  that  much  remains  to  be  done  relative  to  the  circumstances  of  the 
recorded  frozen  substratum  of  Yakatsk;  and  lie  states  the  following  as 
points  requiring  attention.  !?<,  With  the  exception  of  about  sixty  feet  of 
alluvial  soil,  the  whole  shaft  to  a  depth  of  3o0  feet,  was  sunk  through  solid 
str.ata  of  limestone  two  to  six  feet  thick,  and  shale  with  a  little  coal ;  2(%, 
That  none  of  the  sinkings  took  place  in  summer,  although  renewed  for 
several  years,  on  account  of  the  foul  air  generated  in  the  shaft ;  3rf/y,  That 
when  Admiral  Wrangel  descended  the  shaft  during  summer,  and  the  sur¬ 
face  was  burnt  up,  he  found  the  thermometer  to  stand  at  6^  Eeaum.  below 
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to  Mr  Murch  ison,  explanatory  of  the  Phenomena  of  the  Freezing 

Cave  of  Illetzkaya  Zatchita.* 

That  the  cold  in  ice  caves  (several  of  which  are  alluded 
to  in  a  part  of  this  letter  not  published)  does  not  arise  from 
evaporation,  is,  I  think,  too  obvious  to  need  insisting  on.  It 
is  equally  impossible  that  it  can  arise  from  condensation  of 
vapour,  which  produces  heat,  not  cold.  When  the  cold  (by 
contrast  with  the  external  air,  i.  e.  the  difference  of  tempera¬ 
ture)  is  greatest,  the  reverse  process  is  going  on.  Caves  in 
moderately  free  communication  with  the  air  are  dry  and  (to 
the  feeling.s)  w'arin  in  winter,  wet  or  damp  and  cold  in  sum¬ 
mer.  And  from  the  general  course  of  this  law  I  do  not  con¬ 
sider  even  your  Orenburg  caves  exempt,  since  however  ap¬ 
parently  arid  the  external  air  at  120°  Pahr. !  may  be,  the  mois¬ 
ture  in  it  may  yet  be  in  excess  and  tending  to  deposition,  when 
the  same  air  is  cooled  down  to  many  degrees  beneath  the 
freezing  point. 

The  data  wanting  in  the  case  of  your  Orenburg  cave  are 
the  mean  temperature  of  every  month  in  the  year  of  the  air,  and 
of  thermometers  buried,  say  a  foot  deep,  on  two  or  three  points 
of  the  surface  of  the  hill,  which,  if  I  understand  you  right,  is  of 
gypsum  and  of  small  elevation.  I  do  not  remember  the  winter 
temperature  of  Orenburg,  but  for  Catherinenbourg  (only  5° 
north  of  Orenburg),  the  temperatures  are  given  in  Kuppfer’s 
reports  of  the  returns  from  the  Kussian  magnetic  observato¬ 
ries.  If  any  thing  similar  obtains  at  Orenburg,  I  see  no  diffi¬ 
culty  in  explaining  your  phenomenon.  Rejecting  diurnal  fluc¬ 
tuations,  and  confining  ourselves  to  a  single  summer  wave  of 
heat  propagated  downwards  alternately  with  a  single  winter 
wave  of  cold,  every  point  at  the  interior  of  an  insulated  hill, 
rising  above  the  level  plain,  Avill  be  invaded  by  these  waves  in 
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succession  (converging  towards  the  centre  in  the  form  of  shells 
similar  to  the  external  surface),  at  times  which  will  deviate 
further  from  midwinter  and  midsummer  the  deeper  the  point 
is  in  the  interior,  so  that,  at  certain  depths  in  the  interior,  the 
cold  wave  will  arrive  at  midsummer,  and  the  heat  wave  in 
midwinter.  A  cave  (if  not  very  wide  mouthed  and  very  ainj) 
penetrating  to  such  a  point,  will  have  its  temperature  deter¬ 
mined  by  that  of  the  solid  rock  which  forms  its  walls,  and 
will  of  course  be  so  alternately  heated  and  cooled.  As  the 
south  side  of  the  hill  is  sunned,  and  the  north  not,  the  summer 
wave  will  be  more  intense  on  that  side,  and  the  winter  less  so  ; 
and  thus,  though  the  form  of  the  wave  will  still  generally  cor¬ 
respond  with  that  of  the  hill,  their  intensity  will  vary  at  differ¬ 
ent  points  of  each  wave-surface.  The  analogy  of  waves  is 
not  strictly  that  of  the  progress  of  heat  in  solids,  but  nearly 
enough  so  for  my  present  purpose. 

The  mean  temperature  for  the  three  winter  months,  De¬ 
cember,  January,  February,  and  the  three  summer  months, 
June,  July,  August,  for  the  years  1836,  7,  8,  and  the  mean  of 
the  year,  are  for  Catherinenhourg  as  follows : — 


Winter. 

Summer. 

Auiiunl  Mean. 

183C 

-  lo^y3  K. 

+  1F.90E. 

+  r.22  R. 

1837 

-  12“.90 

-t-  12’.93 

+  0“.30 

1838 

-  12°.37 

+  12".37 

-h  0\80 

Mean 

-  12°.07  E. 

+  12“.40  R. 

+  0^70R. 

+  4“.83  Fahr. 

+  59\  9  Fahr. 

+  33°.57  Fahr. 

The  means  of  the  intermediate  months  are  almost  exactly 
that  of  the  whole  year,  and  the  temperature  during  the  three 
winter,  as  well  as  the  three  summer  months,  most  remarkably 
uniform. 

This  is  precisely  that  distribution  of  temperature  over  time, 
which  ought,  under  such  circumstances,  to  give  rise  to  well- 
defined  and  intense  waves  of  heat  and  cold  ;  and  I  have  little 
doubt,  therefore,  that  this  is  the  true  explanation  of  your  phe¬ 
nomenon. 
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Extracts  explanatory  of  the  Phenomena,  <^'c. 

1  should  observe  that,  in  the  recorded  observations  of  the 
Catherinenbourg  Observatory,  the  temperatures  are  observed 
two-hourly,  from  8  a.m.  to  10  p.m  ,  and  not  at  night.  The 
mean  monthly  temperatures  are  thence  concluded  by  a  for¬ 
mula  which  I  am  not  very  well  satisfied  with  ;  but  the  error, 
if  any,  so  introduced,  must  be  far  too  trifling  to  affect  this  ar¬ 
gument.  The  works  whence  the  above  data  are  obtained  are — 
Observations  Mtteoroloyijues  et  Mayuetiqiies  faltes  dans  Vinti- 
rieur  de  V Empire  de  Itussie,  and  Anmiaire  MagnlPupie  et  J/e- 
teorologiqne  du  corps  des  Ingcnieurs  des  Mines  de  Ihissie, — works 
which  we  ow'e  to  the  munificence  of  the  Russian  government, 
and  which  it  is  satisfactory  to  find  thus  early  affording  proofs 
of  utility  to  science,  in  explaining  what  certainly  might  be 
regarded  as  a  somewhat  puzzling  phenomenon,  as  it  is  one 
highly  w'orthy  of  being  further  studied,  and  being  made  the 
subject  of  exact  thermometric  reseai’ches  on  the  spot,  and 
wherever  else  anything  similar  occurs. 

Sir  John  Herschel  then  states,  that  since  he  began  this 
letter  he  had  examined  some  old  documents,  and  found  the 
paper  which  accompanied  his  letter.  “  The  date  of  this  manu¬ 
script,”  he  adds,  “  as  nearly  as  I  can  collect  it  from  collateral 
circumstances,  must  have  been  somewdiere  about  the  year 
1829,  or  rather  before  than  after.  I  remain,  &c. 

J.  F.  AV.  Herschel. 

P.S. — Tlicrmomctric  observations  in  tlic  Steppes,  of  the  mean  monthly 
temperature  of  the  soil  at  difTerent  depths,  from  1  to  100  feet  (at  Forbes’ 
intervals'),  would  be  most  interesting.  At  Catherinenbourg,  the  mean 
temperature  of  the  air  being  33°.  6  Fahr.,  no  permanently  frozen  noil  would 
probably  be  reached,  but  a  very  little  more  to  the  northward  that  pheno¬ 
menon  must  occur. 

The  “  thinning  out  ”  of  the  frozen  stratum  would  be  most  interesting 
to  trace,  but  in  thinning  out  by  decrease  of  latitude,  it  might  possibly  at 
the  same  time  dip”  beyond  reach,  all  above  it  being  occupied  by  soil 
subject  to  the  law  of  periodic  frost  and  thaw,  and  giving  room,  under 
favourable  circumstances,  to  ice  caverns,  pits,  or  galleries.  What  deter¬ 
mines  the  distinct  definition  of  the  hot  and  cold  alternating  layers,  is  the 
exceedingly  peculiar  form  of  the  curve  of  the  monthly  temperatures,  as 
given  in  tlic  tables  above  referred  to. 
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On  some  Phenomena  observed  on  Glaciers,  and  on  the  internal 
Temperature  of  large  masses  of  Ice  or  Snow,  with  some  Be-  • 
marks  on  the  natural  Ice-caves  which  occur  below  the  limit 
of  perpetual  snow.  By  Sir  John  Hehschel,  Bart,  F.G.S. 
&c* 

In  a  visit  to  the  glacier  of  Chamouni  in  the  summer  of  1821, 

I  was  struck  with  the  very  remarkable  positions  of  several 
large  blocks  of  granite  resting  on  the  glacier  in  various  parts. 
They  were  perched  on  stools  of  ice  of  less  diameter  than  the 
blocks  themselves,  which  overhang  their  supports  on  all  sides, 
as  a  mushroom  does  its  stalk.  The  position  of  these  large 
masses  was  rendered  the  more  striking  when  contrasted  with 
that  of  small  fragments  of  stone,  equally  (to  appearance)  ex¬ 
posed  to  all  the  local  heating  and  cooling  influences,  but  which 
were  uniformly  found  to  have  sunk  into  the  ice,  and  that  the 
deeper  (within  certain  limits)  the  less  their  size.  On  consi¬ 
deration,  the  cause  became  apparent,  and,  as  it  affords  a  very 
pretty  illustration  of  the  laws  of  the  propagation  of  heat  through 
bad  conductors,  and  the  steps  by  which  an  average  tempera¬ 
ture  is  attained  in  large  masses  from  a  varying  source,  I  will 
here  state  it  as  it  occurred  to  me  at  the  time. 

With  regard  to  the  sinking  of  small  masses  into  the  ice  when 
heated  by  the  sun,  it  is  the  natural  effect  of  the  greater  power 
of  absorbing  heat  which  stone  possesses  beyond  ice.  ^VTien- 
ever  the  sun  shines,  the  stone  will  detain  more  of  its  heat  than 
an  equal  surface  of  ice  would  do  ;  and  as  it  gives  this  out  to 
the  ice  below  nearlg  as  fast  as  it  receives  it,  a  greater  depth 
of  ice  is  melted  in  a  given  time  beneath  the  stone  than  in 
the  parts  around.  On  the  other  hand  at  night,  ice  radiates 
terrestrial  heat  nearly  or  quite  as  copiously  as  stone,  and  thus 
they  are  on  a  par  in  frigorific  power. 

The  elevation  of  great  masses  above  the  genei’al  level,  which 
at  first  sight  would  appear  to  contradict  this  explanation,  is 
however  equally  a  consequence  of  the  laws  of  the  propagation 


*  From  the  Proceedings  of  tlie  Geological  Society,  vol.  iii.  part  2  ;  having 
been  road  March  !>.  1042. 
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of  heat.  To  conceive  this,  let  us  imagine  a  very  large  block 
of  stone  at  the  commencement  of  the  summer,  to  lie  on  a  level 
surface  of  ice,  in  a  situation  exposed  to  the  direct  rays  of  the 
sun,  where  the  meantemperature  of  day  and  night  is  (evenin  sum¬ 
mer)  but  little  above  the  freezing  point,  but  where,  however, 
no  fresh  snow  falls  during  the  whole  summer.  In  the  day-time 
then,  while  receiving  the  sun’s  rays,  the  upper  svu^ace  of  the 
stone  will  be  strongly  heated,  and  a  wave  of  heat  will  be  propa¬ 
gated  slowly  downwards  through  the  stone  towards  the  ice,  di¬ 
minishing  in  intensity  rapidly,  however,  as  it  travels,  since  each 
superior  stratum  only  divides  its  excess  of  temperature  with 
that  below.  Long  before  this  can  reach  the  ice,  however, 
night  comes  on.  The  surface  cools  below  the  mean  or  even 
below  the  actual  temperature  of  the  air  by  radiation,  and  a 
wave  of  cold  is  propagated  (or  which  comes  to  the  same  thing, 
heat  is  abstracted  from  stratum  to  stratum)  by  the  same  laws. 
This  follows  close  on  the  wave  of  heat  below,  and  travels  with 
equal  velocity.  In  consequence,  the  heated  stratum  parts  with 
its  heat,  now  both  upwards  and  downwards,  and  thus  the  in¬ 
tensity  of  the  wave  of  heat  diminishes  with  much  greater  ra¬ 
pidity  as  it  proceeds  downwards.  It  is  manifest,  that  were 
the  thickness  of  the  stone  infinite,  the  wave  of  heat  being  al¬ 
ways  followed  close  up  by  the  wave  of  cold,  and  a  perpetual 
tendency  to  an  equilibrium  of  temperature  going  on  between 
them,  they  would  ultimately  reduce  each  other  to  their  mean 
quantity,  and  (not  to  take  the  extreme  case  of  infinity)  at 
some  very  moderate  depth,  the  fluctuations  above  and  below 
the  mean  temperature  of  the  air,  as  the  successive  nocturnal 
and  diurnal  waves  pass  through  a  particle  of  the  stone  there 
situated,  will  be  rendered  very  trifling,  and  may  for  our  pre¬ 
sent  purpose  be  regarded  as  evanescent.  Beyond  this  depth, 
whatever  mass  of  stone  may  exist,  may  be  regarded  as  a  slow 
conducting  mass,  interposed  between  a  surface  of  ice  constantly 
maintained  at  32°,  and  a  surface  of  stone  constantly  maintained 
at  the  mean  temperature  of  the  air,  which  by  hypothesis  is 
very  little  above  it.  Through  this,  then,  the  heat  will  perco¬ 
late  uniformly  but  feebly,  and  the  ice  below  will  be  very  slowly 
melted,  and  the  more  so  in  proportion  to  the  thickness  of  the 
interposed  stratum.  Let  us  now  consider  what  happens  to  the 
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ice  on  the  parts  undefended  by  tlie  stone.  In  the  day  time  these 
experience  the  direct  radiation  of  the  sun,  and  therefore  melt 
and  run  off  in  water.  At  night,  it  is  true,  the  remaining  sur¬ 
face  cools  by  radiation  ;  but  this  cold  is  propagated  down¬ 
wards,  and  on  the  return  of  day  the  superficial  lamina  is  ne¬ 
cessarily  put  in  equilibrium  with  the  air  and  melted  by  the 
sun,  and  however  cold  the  interior  of  the  mass  may  be,  the 
surface  will  still  be  kept  all  day  in  a  state  of  fusion.  Thus 
the  degradation  of  the  general  surface  of  the  ice  will  be  in 
proportion  to  the  direct  intensity  of  the  sun’s  rays  and  the 
time  they  shine  ;  while  that  of  the  surface  beneath  the  stone 
will  only  be  in  proportion  to  the  excess  of  the  mean  tempera¬ 
ture  of  day  and  night  above  32°,  diminished  by  the  effect  of 
the  thickness  of  the  stone.  This,  of  course,  will  produce  a 
difference  of  level,  and  a  relative  elevation  of  the  stone  sunk 
as  really  observed.  One  curious,  and  at  first  sight,  para¬ 
doxical  consequence  seems  to  follow  from  this  reasoning,  viz., 
that  the  ice  of  a  glacier,  or  other  great  accumulation  of  the 
kind,  may,  at  some  depth  beneath  the  surface,  have  a  per¬ 
manent  temperature  very  much  below  freezing,  though  in  a 
situation  whose  mean  annual  temperature  is  sensibly  above 
that  point.  In  fact  (continually  to  use  the  metaphorical  ex¬ 
pression  already  employed),  there  is  no  reason  why  waves  of 
cold,  of  any  intensity  below  32°,  may  not  be  propagated  down¬ 
wards  into  the  interior  of  the  ice  ;  but  waves  of  heat  above 
that  point,  of  course,  never  can.  Thus,  the  cold  of  winter 
and  the  frost  produced  by  radiation  in  the  clear  nights  of  sum¬ 
mer,  will  enter  the  mass  and  lower  its  internal  temperature ; 
while  the  heat  of  the  summer  air,  and  that  imparted  by  solar 
radiation,  will  mainly  be  employed  in  melting  the  surface,  and 
will  run  off  with  the  water  produced. 

I  am  not  aware  of  any  observations  on  the  internal  tempe¬ 
rature  of  glaciers ;  they  are  of  course  difficult  from  their  usual 
rifty  state ;  but  the  point  may  not  be  unworthy  the  attention 
of  the  scientific  traveller.  May  not  this  be  the  cause  of  those 
natural  formations  of  ice  which  have  been  observed  in  caverns 
in  Tcneriffe,  and  on  some  elevated  points  of  the  Jura  chain, 
below  the  level  of  perpetual  snow  ?  It  is  obviously  no  matter 
whether  the  interior  mass  in  the  above  reasoning  be  ice  or 
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rock.  It  is  enough  that  its  surface,  during  the  whole  or 
gi'eater  part  of  the  year,  should  be  covered  with  ice,  to  bring 
down  the  mean  annual  temperature  of  its  interior  materially 
below  the  temperature  due  to  its  elevation,  and  which  it 
trould  have  were  it  not  so  covered.  Conceive,  now,  a  mountain 
whose  summit  is  in  this  predicament,  viz.  constantly  main¬ 
tained  at  a  mean  temperature  below  that  due  to  its  elevation. 
This  intense  cold  will  not  break  off  at  the  level  of  the  line  of 
perpetual  snow,  which  is  determined  by  the  mean  tempera¬ 
ture  of  the  atmosphere  due  to  elevation,  but  will  be  propa¬ 
gated  downwards  in  the  interior  of  its  mass.  Hence,  if,  at  a 
short  distance  below  the  line  of  perpetual  snow,  where  the 
mean  diurnal  temperature  of  the  exposed  part,  taken  at  a  few 
feet  or  a  few  yards  deep  in  the  soil  or  rock,  is  a  little  above 
freezing,  w'e  drive  an  adit,  or  take  advantage  of  a  natural  fis¬ 
sure,  to  obtain  the  internal  temperature  at  a  much  greater 
depth  from  the  surface  ;  we  ought  to  find  it  below  32^  and 
ice  ought  constantly  to  form  in  such  cavities. 

But  even  when  the  summit  of  a  hill  is  not  covered  with  ice, 
and  when,  therefore,  this  particular  principle  does  not  apply, 
it  is  easy  to  see,  on  the  same  general  grounds,  that  something 
of  the  same  kind  may  obtain.  It  is  obvious,  that  whenever 
a  change  of  temperature  on  the  surface  of  a  solid  takes  place, 
a  7vave  of  heat  or  cold,  as  the  case  may  be,  will  be  propagated 
through  its  substance  ;  and  if  the  changes  be  regularly  peri¬ 
odic,  the  weaves  will  be  also.  Moreover,  it  is  clear  that  the 
longer  the  periods  of  the  external  fluctuations  are  supposed, 
the  greater  will  be  the  interval  of  the  waves,  so  as  to  make 
the  time  taken  for  the  propagated  heat  to  run  over  them  pre¬ 
cisely  equal  to  the  period  of  fluctuation.  Now  the  rapidity 
with  which  successive  waves  of  heat  and  cold  destroy  each 
other  is  inversely  as  the  intervals,  and  thus  the  fluctuations 
of  temperature,  depending  on  long  periods  of  external  change, 
will  be  propagated  to  greater  depths  than  those  arising  from 
shorter  periods,  nearly  in  the  ratio  of  the  lengths  of  the  pe¬ 
riods.  Thus  the  depths  at  which  the  annual  fluctuations  of 
temperature  cease  to  be  sensible  will  be  between  300  and  400 
times  greater  than  those  at  wdiich  the  diurnal  ones  are  neu¬ 
tralized.  Now  it  may  happen,  from  the  slowness  of  propaga- 
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tion  through  so  considerable  a  depth,  that  the  winter  w'ave  of 
cold  (consisting  of  many  diurnal  waves  of  alternate,  greater 
and  less  intensity)  may  not  travel  down  to  the  adit  or  cavern 
till  the  hottest  period  of  the  next  summer,  or  of  many  sum¬ 
mers  ;  in  short,  that  if  at  any  given  time  the  interior  of  the 
mountain  were  sounded  by  thermometers  down  its  whole  axis, 
these  instruments  would  exhibit  alternate  deviations  -H  and 
—  from  the  mean  temperature  of  the  air. 

Analysis  of  Caporcianite  and  Phakolite,  two  new  Minerals  of 
the  Zeolite  Family.  By  Thomas  Anderson,  M.D.  Com¬ 
municated  by  Dr  Christison.* 

The  minerals  of  the  zeolite  family  have  for  many  years  attracted  the 
especial  attention  of  men  of  science,  and  the  class  has  been  rapidly  ex¬ 
tended  in  proportion  to  the  progress  made  in  its  study  in  a  crystallogra¬ 
phic  as  well  as  chemical  point  of  view.  The  first  characteristic  difi'erence, 
originally  observed  long  since  by  Cronstedt,  and  by  him  considered  to 
be  the  distinguishing  mark  of  one  single  mineral  species,  which  he  de¬ 
signated  Zeolite, — namely,  the  property  of  swelling  out  by  heat  previous 
to  fusion, — has  since  been  found  to  belong  to  a  great  number  of  other  com¬ 
binations.  These,  although  materially  difterent  from  each  other  in  crys¬ 
tallographic  form,  have  proved  to  be  closely  allied  in  chemical  constitu¬ 
tion,  in  so  far  as  they  consist,  without  exception,  of  a  silicate  of  an  alkali 
or  alkaline  earth  in  combination  with  a  silicate  of  alumina  and  water. 
It  is  evident,  then,  that  the  relation  of  the  silicic  acid  to  the  base,  in  both 
terms,  as  well  as  the  quantity  of  water,  is  capable  of  considerable  varia¬ 
tion,  so  that  the  general  mineralogical  formula  which  should  embrace 
all  the  members  of  the  zeolite  family  would  be 

K  r  S'"  +  A  Sy  +  z  A  9. 

Where  r  represents  the  monatomic  alkaline  or  earthy  basis,  and  the 
terms  u,  v,  .r,  y,  and  z,  arc  capable  of  varying  within  certaiu  limits. 

The  minerals  Caporcianite  and  Phakolite  form  two  new  members  of 
the  above  general  formula.  Their  anal^’sis  was  conducted  in  the  follow¬ 
ing  manner : — 

The  finely  pulverized  mineral  was  dried  for  several  days  over  sulphuric 
acid  in  an  exsiccator,  at  the  ordinary  temperature  of  the  atmosphere.  A 
certain  qur.ntity  of  the  dry  powder  was  then  weighed  in  a  small  tube 
retort,  and  heated  to  moderate  redness  for  the  space  of  half  an  hour.  The 
water  thus  driven  oif  was  absorbed  in  a  counterpoised  tube  of  chloride 

*  Head  before  the  Hoyal  Society  of  Edinburgh  on  April  18.  1842,  and 
publislied  in  part  2,  vol.  xv.  of  the  Transactions. 
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of  calcium  and  weighed.  Another  portion  of  the  dry  powder  was  then 
dissolved  in  hydrochloric  acid,  and  evaporated  to  dryness  for  the  separa¬ 
tion  of  the  silicic  acid.  The  dr}'  mass  was  then  moistened  with  hydro¬ 
chloric  acid,  digested  for  several  hours,  and  dissolved  in  water,  and  the 
silicic  acid  filtered  off.  The  purity  of  the  silicic  acid  was  then  tested  by 
solution  in  a  boiling  solution  of  carbonate  of  soda;  the  undissolved  mat¬ 
ter,  which  consisted  chiefly  of  silicate  of  lime,  reproduced  by  the  strong 
drying  necessary  for  the  separation  of  the  silicic  acid,  was  then  heated  to 
redness  with  carbonate  of  soda ;  .and  alumina  and  lime  were  precipitated 
respectively  by  ammonia  and  oxalate  ammonia.  The  precipitates  thus 
obtained,  weighed  and  subtracted  from  the  first  weight,  gave  that  of  the 
pure  silicic  acid.  The  solution,  after  the  filtration  of  the  silicic  acid,  was 
precipitated  by  caustic  ammonia ;  the  precipitate,  after  being  filtered, 
w.ashed,  dried,  and  weighed,  was  dissolved  in  hydrochloric  acid,  and  the 
silicic  acid  left  undissolved  was  weighed ;  to  the  filtered  solution  potass 
was  added  in  sufficient  quantity  to  redissolve  the  alumina  at  first  preci¬ 
pitated.  By  this  means  iron  and  magnesia  were  left  undissolved,  which 
were  again  precipitated  from  a  solution  in  hydrochloric  acid,  the  first  by 
succinate,  and  the  second  by  phosphate,  of  soda.  The  weights  of  the 
silicic  acid,  peroxide  of  iron,  and  magnesitj,  contained  in  the  phosphate, 
being  subtracted  from  the  first  weight  of  the  ammoniacal  precipitate, 
gave  that  of  the  pure  alumina.  The  solution  filtered  from  the  ammonia¬ 
cal  precipitate  was  then  treated  with  a  solution  of  ox.alate  of  ammonia  ; 
and  the  precipitate  of  oxalate  of  lime,  after  filtration  and  washing,  was 
heated  to  strong  redness,  and  treated  several  times  in  succession  with  a 
solution  of  carbonate  of  ammonia  at  a  gentle  heat  as  long  as  it  continued 
to  gain  weight ;  and  the  lime  was  then  weighed  in  the  state  of  carbonate. 
The  solution  which  was  left  after  the  separation  of  the  oxalate  of  lime, 
was  then  evaporated  to  dryness  in  a  counterpoised  platinum  crucible, 
and  the  ammoniacal  salts  driven  off  by  a  moderate  heat ;  .after  which  a 
higher  temperature  was  given  for  the  purpose  of  melting  the  remaining 
salts.  These,  which  consisted  of  chloride  of  potassium,  chloride  of  so¬ 
dium,  and  magnesia,  were  weighed  together.  By  solution  in  water  the 
magnesia  remained  undissolved,  and  was  filtered  off,  washed  and  weigh¬ 
ed  ;  to  the  solution,  chloride  of  platinum  and  spirit  were  added,  when  the 
double  chloride  of  platinum  and  potassium  fell,  which  was  collected  on  a 
weighed  filter,  and  from  which  the  quantity  of  chloride  of  potassium, 
and  thence  that  of  the  potassa,  were  determined.  By  subtraction  of  the 
weiarhts  of  magnesia  and  chloride  of  potassium  from  the  first  weight, 
th.at  of  the  chloride  of  sodium  was  obt.aincd  from  which  the  soda  was 
reckoned. 


Caporcianite. 

This  mineral  was  kindly  presented  to  me  for  analysis  by  Professor 
Berzelius.  It  was  first  observed  by  Dr  P.nolo  Savi  at  Caporei.ani,  in  the 
valley  of  the  Cmcino,  where  it  occurs  in  a  copper  mine  worked  by  two 
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Englislimen  of  tlic  names  of  Hall  and  Sloane,  and  has  been  described  by 
its  discoverer  in  his  Memorie  per  servire  alio  studio  della  costituzione fisica 
della  Toscana,  parte  2**“,  §  53, 

Caporcianite  conducts  itself  before  the  blowpipe  in  a  manner  perfectly 
similar  to  other  zeolites,  in  so  far  as  its  fusibility  and  relation  to  the 
fluxes  are  concerned ;  but  it  differs  from  them  in  this  much,  that,  previous 
to  melting,  it  swells  out  only  to  a  very  inconsiderable  degree ;  for  it 
melts  almost  at  the  same  Instant  that  the  swelling  manifests  itself. 

The  analysis  yielded  the  following  results : — 


Silicic  acid,  . 

52.8  oxygen  contained  27.43 

8. 

Alumina, 

21.7  . 

.  10.15) 

10.18—3, 

Peroxide  of  iron 

,  0.1  . 

Lime, 

11.3  . 

.  3.23  \ 

Magnesia, 

0.4  . 

.  0.15  1 

1  3.65—1. 

Potossa, 

1.1  . 

.  0.22  1 

Soda, 

0.2  . 

.  0.05  j 

Water, 

13.1  . 

100.7 

.  11.64 

3. 

If  we  here  express  by  r  the  monatomic  bases,  then  the  quantities  of  oxy¬ 
gen  in  r.  A,  S,  and  Kq  are  to  eaeh  other  as  1  :  3  :  8  :  3,  which  evidently 
determine  the  mineralogical  formula  to  be  r  S2  +  3  A  S2  +  3  A  7.  This, 
when  transformed  to  the  chemical  formula,  becomes  +  3  Kl’kt 

+  9  H. 

It  thns  appears  that  Caporcianite  stands  chemically  in  near  relation 
with  the  minerals,  Analcime,  Ledererite,  Potash-Harmotome,  Chabasie, 
and  Levyne,  from  which  it  is  separated  merely  by  the  difference  in  the 
quantity  of  water  which  it  contains.  All  these  minerals  consist  of  a  bisi¬ 
licate  of  the  first  as  well  as  of  the  second  term ;  and  the  quantity  of 
oxj'gen  in  the  alumina  is  in  all  of  them  three  times  that  contained  in  the 
monatomic  basis.  The  formulae  of  these  minerals  are  as  follows : — 


Analcime,  1 
Ledererite,  J 
Caporcianite, 
Potash-IIarmotome, 
Chabasie,  | 
Levyne,  / 


rS*+3AS*+2Aj 

rS*  +  3  A  S*  +  3  A? 
rS*  +  3AS*  +  5Aj 

rS>  +  3  AS®  +  C  Ay 


f  r  =  N. 

I  r  =  C.N. 


r  =  C. 
r  =  K.C. 
r  =  C.N. 
C.K.N, 


The  formula  r  +  3  A  S2  is  thus,  then,  known  to  exist  in  no  less  than 
four  different  combinations  with  water,  namely,  with  2, 3,  5,  and  6  atoms, 
the  second  of  which  results  from  the  foregoing  analysis. 


Phakolite. 

This  mineral  occurs  in  small  crystals  in  the  Bohemian  Mittelgebirgc, 
and  was  from  crystallographic  investigation  believed  to  be  ncarh'  related 
to  Chabasie.  But  the  following  analysis  shews  that  this  supposition  is 
not  confirmed  by  its  chemical  constitution. 


24  Dr  Anderson’s  Analysis  of  Caporcianite  and  PhakoUle. 

Fhakolite,  which,  in  its  relations  before  the  blowpipe,  agrees  in  all 
respects  with  the  other  zeolites,  was  analyzed  after  the  foregoing  method, 
with  this  exception,  that  the  quantity  of  water  was  determined  simply  by 
the  loss  of  weight  sustained  at  a  red  heat.  The  composition  was  found 
to  be  as  follows : — 


Silicic  acid,  . 

45.C28  oxygen  contained  23.700. 

Alumina, 

19,480  . 

.  9.097  1 

Peroxide  of  iron 

,  0.431  . 

Lime, 

13.304  . 

.  3.737  \ 

Magnesia, 

0.143  . 

Potassa, 

1.314  . 

.  0.222  I 

Soda, 

1.684  . 

.  0.430  f 

Water, 

17.970  . 

.  15.982. 

99.900 

This  constitution  has  little  resemblance  to  that  of  chabasie  j  for  the 
quantities  of  oxygen  in  r,  A  S  and  A  7,  are  to  each  other  in  chabasie, 
whose  mineralogical  formula  is  r  S-  +  3  A  +  G  A  7,  as  1  :  3  :  8 :  G, 
whereas  those  quantities  in  phakolite  are  in  the  relation  of  1 :  2  :  6  :  3i. 
If  we  assume  that  the  quantity  of  water  has  come  out  too  high,  whieh  is 
generally  the  case  when  it  is  determined  by  the  simple  loss  of  weight  at 
a  red  heat,  then  the  constitution  of  phakolite  would  be  represented  by 
die  mineralogical  formula  rS*  +  2AS  +  3A7,  which  transformed  to 
the  chemical,  is  3  r  Si  +  2  "a7  Si  +  9  H. 

It  appears,  then,  that  phakolite  belongs  to  that  class  of  minerals  which 
in  the  first  term  contain  a  tcrsilicate,  and  in  the  second,  a  simple  silicate 
of  the  base,  along  with  water.  The  minerals  belonging  to  this  class  at 
present  made  out  are : — 

Gigantolite,  .  r  S’’  +  A  S  +  Ag  r  ■=.  ft,  mg,  K.N. 

Harringtonite,  t  C.N. 

Mesotype,  1  •A.S  +  2A(7|^_  ^ 

Lehuntite,  .  rS’-f  AS+3A?  r  =  (NOC. 

Phakolite,  .  rS^  +  2AS  +  3A?  r  —  (C.;K.N. 

Mezolite,  1  fr=N  +  2C. 

Scoleziio,  }  .  '•8=’  +  3AS  3Aj 

Pyrargillite,  .  r  S®  +  3  A  S  +  4  A  7  r  —  ft,  mg,  K.N. 

Antrimolite,  .  rS*  +  5AS  +  5A?  r  —  C.(K.) 

From  this  table  it  will  be  seen  that  phakolite  forms  a  middle  term  be¬ 
tween  lehuntite  and  mezolite,  and  differs  from  them  only  in  the  second 
or  alumina  term,  which  in  the  three  minerals  stand  to  each  other  in  the 
ratio  of  1,  2,  and  3,  while  the  quantities  of  silicate  of  the  monatomic 
bases  and  water  are  the  same  in  all  three. 


XUM 
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M.  Doycre's  Experiments  on  the  Eevivification  of  animals  of 
the  types  Tardigrada  and  Rotifera. 

Shortly  after  the  existence  of  swarms  of  animalculae  in 
water  containing  organic  matters  had  been  revealed  by  the 
microscope,  the  use  of  that  instrument  led  to  the  discovery  of 
another  fact,  equally  unexpected,  and  more  difficult  of  com¬ 
prehension,  inasmuch  as  it  still  more  widely  differed  from  all 
the  results  heretofore  arrived  at  from  the  study  of  animated 
beings.  In  fact,  by  the  examination  of  dry  dust  collected  from 
a  gutter,  Leuwenhoeck  ascertained  the  existence  of  an  animal 
which,  under  the  influence  of  desiccation,  ceased  to  move,  lost 
its  form,  and  no  longer  gave  any  signs  of  life  ;  and  which,  in 
this  condition,  appeared  to  differ  in  no  respect  from  a  dead 
body,  as  it  w'ere  mummified,  by  being  deprived  of  the  fluids 
necessary  for  all  animal  existence  ;  and  yet  which,  after  having 
been  preserved  for  a  long  period  in  this  dried  condition,  was 
restored  to  life  by  contact  with  a  drop  of  water.  Leuw'enhoeek 
did  not  perceive  the  whole  extent  of  the  singular  fact  which 
he  had  thus  discovered,  wdth  respect  to  the  Rotifer  of  house 
roofs,  and  did  not  pursue  his  researches  farther  on  this  sub¬ 
ject  ;  but  a  phenomenon  of  this  kind  could  not  fail  to  excite 
lively  curiosity  among  zoologists,  and  to  give  rise  to  long  con¬ 
troversies,  as  well  as  to  interesting  experiments.  It  may  be 
remarked  that  the  discovery  of  Leuwenhoeck  soon  ceased  to  be 
an  isolated  fact  in  science,  for  Needham  announced  that  the  eels 
of  mildewed  corn  possessed,  like  the  Rotifera,  the  faculty  of  re¬ 
viving  after  having  been  completely  dried ;  and  Spallanzani 
arrived  at  the  same  result,  after  observation,  not  only  of  the 
Rotifera  and  Anguillula,  but  also  of  another  microscopic  ani¬ 
malcule,  to  which  he  gave  the  name  of  Tardigrade  (R.  tardus). 

The  investigations  of  this  skilful  observer  were  numerous, 
and  conducted  with  the  profoundly  scientific  spirit  which  cha¬ 
racterizes  all  his  labours,  and  might  perhaps  have  been  deemed 
sufficient  to  convince  naturalists  as  to  the  truth  of  the  fact, 
and  to  serve  as  a  basis  to  subsequent  inquiries. 

Hut  theresults  thus  obtained  carried  little  weight,  and  it  would 
be  easy  to  give  a  long  list  of  naturalists,  who  even  at  present 
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deny,  in  the  most  positive  manner,  what  has  been  termed  the 
Revivijicatmi  of  Rotifera. 

Latterly,  it  is  true  M.  Schultz  has  successfully  repeated 
some  of  Spallanzani’s  experiments,  and  has  furnished  many 
naturalists  with  the  opportunity  of  making  similar  researches  ; 
but  still  more  lately,  M.  Ehrenberg  has  added  the  weight  of 
his  great  authority  to  the  opposite  opinion  ;  and  having  for¬ 
mally  rejected  the  opinion  of  Spallanzani,  has  attempted  to 
explain  the  way  in  which  an  error  of  the  kind  could  find  its 
w'ay  into  science. 

This  interesting  and  much  debated  question,  then,  could  not 
be  considered  as  definitely  settled,  and  appeared  to  demand 
further  investigation.  It  was  necessary  to  examine  carefully 
all  the  circumstances  attending  the  phenomena  described  by 
Leuwenhoeck,  Needham,  and  Spallanzani,  to  submit  to  the 
proof  of  experiment,  the  objections  and  hypotheses  presented 
by  others,  antagonists  of  these  celebrated  observers,  and  to  ac¬ 
quire  new  facts  by  which  one  or  other  of  the  contradictory 
opinions  of  naturalists  might  be  supported  or  refuted.  This 
difficult  task  has  been  undertaken  by  M.  Doyere. 

The  Rotifera  and  the  Tardigrada  are  found,  as  is  well  known, 
in  the  moss  growing  upon  roofs,  or  in  the  sand  found  in  the 
gutters  of  the  roof,  and  are  seen  in  the  living  state  when  these 
matters,  after  having  been  for  a  long  time  dry,  are  wetted  with 
water.  The  fact  of^the  appearance  of  these  animalculaj  in  a 
living  state  in  dust  which  had  been  dry  during  months,  or  even 
wdiole  years,  can  no  longer  be  disputed,  and  it  is  ecjually  well 
demonstrated  that,  with  these  minute  beings  as  with  animals 
of  a  higher  class,  evaporation  of  their  fluids,  carried  to  a  cer¬ 
tain  extent,  induces  the  abolition  of  every  sign  .of  vital  mo¬ 
tion.  The  partizans  of  Spallanzani’s  opinion  regard  the  re¬ 
appearance  of  these  living  beings  as  a  sort  of  resurrection  ; 
and  the  advocates  of  the  contrary  opinion  think  that  the  phe¬ 
nomena  may  be  explained  in  a  simpler  manner  ;  the  opinion 
is,  that  the  Rotifera,  &c.  are  of  an  amphibious  nature,  and  ca¬ 
pable  of  living  in  dry  air  as  well  as  in  water  or  sand,  where 
the  moss  with  which  they  are  surrounded  would  preserve  them 
from  too  complete  desiccation,  so  that  in  fact,  in  the  above 
cited  instances,  the  active  state  of  the  auimalcula'  would  never 
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even  be  interrupted,  and  these  little  animals  buried  in  appa¬ 
rently  dry  dust,  would  still  meet  with  sufficient  humidity  to 
prolong  their  lives  and  to  allow  of  reproduction,  so  that  those 
which  have  been  supposed  to  become  revivified  would  be  in 
reality,  to  use  the  expression  of  Ehrenberg,  only  the  great 
grand-children  of  those  observed  in  the  same  material  at  the 
commencement  of  the  experiment.  According  to  other  na¬ 
turalists,  the  desiccation  of  the  sand  or  moss  containing  the 
Rotifera,  would  infallibly  kill  the  animals  themselves,  but 
would  not  destroy  the  vital  principle  in  the  ova  which  they 
may  have  deposited,  and  consequently,  instead  of  witnessing 
the  resurrection  of  the  animals  themselves,  we  only  see  the 
ova  rapidly  developed  by  the  influence  of  the  water,  and  giving 
birth  to  animalculae  whose  growth  would  be  equally  rapid. 

Finally,  there  are  other  physiologists  who  consider  that  the 
Rotifera,  &c.,  of  dry  sand,  do  not  undergo  a  complete  de¬ 
siccation,  but  such  a  degree  of  it  only,  as  to  plunge  them  into 
a  sort  of  torpor,  and  conceive  that  these  animalculae,  although 
to  all  appearance  dead,  yet  preserve  a  latent  life,  but  still  a 
real  life  sufficient  to  establish  a  bond  of  connection  between 
the  active  life  which  precedes  the  evaporation  of  the  fluids,  and 
that  equally  active,  when  they  are  restored  by  the  addition  of 
humidity,  to  the  full  exercise  of  their  functions.  The  obser¬ 
vations  of  M.  Doyere  overturn  all  these  hypotheses,  and  con¬ 
firm,  in  the  clearest  way,  the  results  obtained  by  Spallan¬ 
zani. 

Thus,  in  answer  to  the  arguments  employed  by  Ehrenberg, 
it  is  sufficient  to  observe,  that  living  Tardigrada  are  never 
found  in  the  dry  dust  of  gutters  ;  but  that,  by  the  aid  of  the 
microscope,  corpuscles  can  be  seen  which  entirely  resemble 
the  dead  bodies  of  these  animalculae,  deformed  by  desicca¬ 
tion  ;  and  that  in  matters  where  no  living  being  was  previously 
discernible,  living  Tardigrada  frequently  appear  on  the  addi¬ 
tion  of  a  little  distilled  water.  M.  Doyere  is  even  assured 
that  it  is  not  impossible  to  revivify  these  animaleuloe,  if  taken 
one  by  one,  and  dried  separately  on  pieces  of  glass,  without 
being  surrounded  by  sand  or  other  material,  organic  or  inor¬ 
ganic,  capable  of  preserving  them  from  the  ordinary  effects  of 
evaporation.  In  his  experiment.^,  he  has  been  able  to  count 
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them,  and  to  trace  in  each  separate  individual  all  the  phases 
of  desiccation  ;  to  observe  them  gradually  assume  the  appear¬ 
ance  of  dead  bodies,  and  to  determine  afterwards  that  these 
same  bodies,  dry  and  brittle,  are  susceptible  of  reassuming 
their  primitive  form,  and  of  returning  to  life,  under  the  in¬ 
fluence  merely  of  a  few  drops  of  water. 

This  experiment  appears  to  be  decisive  ;  but  it  may  still  be 
asked,  whether  the  drying  which  the  animalculse  have  under¬ 
gone  has  been  complete,  and  if  the  privation  of  all  the  water 
contained  in  their  tissue,  would  not  render  them  incapable  of 
resurrection,  after  having  in  this  way  passed  years  in  a  state 
of  apparent  death  ? 

In  order  to  determine  satisfactorily  this  highly  interesting 
and  physiological  question,  M.  Doyerehad  recourse  to  the  most 
powerful  means  by  desiccation  employed  by  chemists  in  the 
analysis  of  organic  substances.  He  suspended  for  five  days, 
in  the  vacuum  of  the  air-pump,  over  a  vessel  containing  pure 
sulphuric  acid,  some  Tardigrada  surrounded  with  sand,  or  un¬ 
covered  and  dried  upon  slips  of  glass  ;  and  he  left  others  dur¬ 
ing  thirty  days,  in  the  Torricellian  vacuum,  dried  by  chloride 
of  calcium  ;  and  in  all  these  instances,  he  obtained  some  re¬ 
surrections.  These  results  are  of  great  importance  towards 
the  solution  of  the  question  which  M.  Doyere  had  proposed 
to  himself ;  but  he  still  conceived  that  they  might  be  con¬ 
sidered  as  offering  only  a  strong  probability  in  favour  of  the 
complete  desiccation  of  the  animalculm,  in  which  the  faculty 
of  becoming  revivified  was  retained  ;  he  continued  his  experi¬ 
ments,  and  by  studying  the  influence  of  elevated  temperatures 
upon  these  singular  beings,  he  arrived  at  the  discovery  of 
most  decisive  and  surprising  facts. 

It  is  well  known  that  animals  perish  when  their  tempera¬ 
ture  is  raised  above  a  certain  limit ;  inferior,  however,  to  that 
at  which  the  white  of  egg  coagulates,  and  which  in  the  ma¬ 
jority  of  cases  does  not  exceed  50’  cent.  (122’  F.)  Animal- 
cuke  capable  of  resurrection  are  not  exempted  from  this  law. 
M.  Doyere  is  satisfied  that  the  Rotifera  and  Tardigrada  perish 
when  the  water  in  which  they  swim  is  heated  to  45’  cent. 
(113’  F. ',  and  that  they  cannot  then  be  recalled  to  life  by  any 
means.  Rut  he  has  found  that  this  is  not  the  case  when  the 
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animalcula;  have  been  previously  dried.  If,  instead  of  ex¬ 
perimenting  upon  Tardigi’ada  in  full  life,  it  is  done  upon  indi¬ 
viduals  whieh  have  lost  all  their  humidity  by  the  ordinary 
means  of  desiccation,  and  which  appear  as  dead,  it  is  possible, 
without  depriving  them  of  tlie  faculty  of  reviving,  to  raise  their 
temperature  to  a  degree  which  would  necessarily  involve  the 
disorganization  of  all  living  tissue  containing  any  water  beyond 
that  chemically  combined  with  its  constituent  principles.  In 
an  experiment  repeated  in  the  presence  of  the  commission  of 
the  Academy,  a  certain  quantity  of  moss,  containing  Tardi- 
grada,  after  having  been  properly  dried,  was  placed  in  a  stove, 
and  around  the  bulb  of  a  thermometer,  the  stem  of  which  ex¬ 
tended  out  of  the  apparatus ;  heat  was  gradually  applied,  until 
the  thermometer  thus  placed  in  the  centre  of  the  moss  indi¬ 
cated  a  temperature  of  120’  cent.  (248^  F.)  This  considerable 
heat  w'as  maintained  for  several  minutes  ;  nevertheless,  some 
of  the  animalcula?  contained  in  tlie  moss  returned  to  life,  and 
appeared  in  their  usual  condition  after  they  had  been  placed 
for  24  hours  in  a  suitable  degree  of  moisture.  In  other  ex¬ 
periments,  jVI.  Doyere  submitted  some  dried  animalcuhe  to  a 
heat  of  more  than  140’  cent.  (284°  F.),  and  still  witnessed 
some  of  them  revive  after  immersion  in  water.  These  facts 
are  in  themselves  of  considerable  importance  towards  the  solu¬ 
tion  of  the  question  at  issue,  and  the  result,  without  doubt, 
depends  upon  the  circumstance  first  pointed  out  by  RI.  Chev- 
reul,  that  albumen,  deprived  of  its  w'ater  by  previous  drying, 
can  be  submitted  to  a  much  higher  temperature,  without,  in 
consecpicnce,  losing  its  solubility,  than  it  could  be  if  exposed  to 
the  same  temperature  in  the  moist  state  ;  and  from  the  simple 
fact  that  a  Tardigrade,  exposed  to  the  action  of  a  temperature 
of  120°  cent.  (248''  F.),  can  still  be  made  to  revive,  it  may  be 
concluded,  wdth  great  probability,  that  the  whole  of  the  water 
chemically  free  in  its  body  had  been  dissipated,  a  degree  of 
desiccation  wdiich  would  preclude  all  idea  of  vital  movement. 
Thus  the  Tardigrada  and  Rotifera,  when  dry,  and  retaining 
the  property  of  living  when  moistened,  cannot  be  considered 
as  actually  alive ;  and  their  mode  of  existence  can  oidy  be  com¬ 
pared  to  that  of  a  seed,  which  is  organized  so  as  to  live,  and 
which  will  live  when  exposed  to  the  influence  of  air,  of  water, 
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and  of  heat,  but  which,  in  the  absence  of  one  of  these  excit¬ 
ants,  manifests  no  sign  of  activity  or  life,  and  can  be  preserved 
thus  for  ages,  although  the  duration  of  its  real  life  may  not 
exceed  perhaps  a  few  weeks. 

M.  Doyere  has  also  given  a  detailed  and  excellent  account 
of  the  anatomy  of  these  animalcula;,  including,  especially,  the 
nervous  and  muscular  systems ;  and  his  work  is  illustrated 
with  beautiful  and  exact  figures.* 


On  the  Light  of  Lampyris  Italica.  By  M.  W.  Peters. 

The  Lampyres  have  been  the  subject  of  a  great  number  of  researches 
in  reference  to  their  luminous  organ ;  but  in  regard  to  the  Lampyris 
Italica,  we  scarcely  possess  more  than  the  observations  of  Carrara,  ac¬ 
cording  to  whom  this  species  is  provided  with  a  particular  aerial  sac, 
which,  proceeding  from  the  mouth,  conducts  the  air  to  the  luminous 
organ.  This  particular  apparatus  ought  to  be  the  cause  of  the  differ¬ 
ences  in  the  luminous  state,  since  the  species  of  the  North  of  Europe 
diffuse  a  continuous,  equal,  and  tranquil  light,  while  that  of  the  Italian 
species  is  emitted  in  sparks.  “  It  is  on  account  of  this  difference,”  says 
M.  Peters,  “  that  I  had  a  great  desire  to  find  an  opportunity  of  exa¬ 
mining  the  last-mentioned  animal.  This  I  at  last  obtained,  during  a  long 
staj’  at  Nice,  and  I  did  not  allow  it  to  escape,  in  the  hope  that  with  a 
good  microscope  I  should  succeed  in  discovering  something  positive,  both 
respecting  the  structure  o;”  the  phosphorescent  part  itself,  and  its  relations 
with  the  other  organs. 

From  the  middle  of  May  till  the  middle  of  the  month  of  July,  when 
walking  in  the  vicinity  of  Nice  after  sunset,  one  is  surprised  at  the 
curious  spectacle  then  presented  by  the  millions  of  small  scintillating 
lights  creeping  about  in  cverj'  direction,  sometimes  illuminating  the 
point  of  a  rock — sometimes  lighting  a  deep  cavity — sometimes  suddenly 
producing,  as  with  a  magician’s  wand,  a  brilliant  illumination  on  the 
dark  trunks  of  the  olive  trees, — a  scene  which,  continuall3’  shifting  and 
changing,  is  of  the  greatest  interest.  This  appearance  is  renewed  every 
evening;  but  it  appears  to  me  to  be  the  more  brilliant  the  greater  the 
degree  of  humidity  in  the  air.  The  interval  between  the  scintillations  is 
variable, — sometimes  longer — sometimes  shorter  ;  and  if  one  of  these 
animals  be  examined  while  it  is  in  a  phosphorescent  state,  it  is  soon 
seen  that  the  luminosity  is  intermittent,  and  that  it  only  appears  when 


’*  Vide  Annales  dcs  Sciences  Naturcllcs,  2d  Scries,  !)lh  year,  tome  xiv. 
p.  26!) :  tome  xvii.  &c.  p.  19.3  ;  tonic  xviii.  p.  51.  Microscopical  Journal,  vol. 
ii.,  No.  20,  p.  251. 
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tlic  aiiiinal  has  traversed  a  space  of  one  or  two  feet,  but  that  while  it 
traverses  that  space,  it  emits  a  pcrmaTient  light,  which  produces  a  band 
of  very  brilliant  fire.  When  the  animal  is  in  repose,  I  have  often  counted 
from  80  to  100  luminous  discharges  in  a  minute  ;  it  then  remains  for  a 
pretty  long  time  without  phosiihorescence.  There  always  remains  a 
slight  luminosity,  which  is  never  wholly  extinguished,  at  the  point  of 
the  body  from  which  the  luminous  discharges  arc  made.  The  luminous 
region,  in  the  male,  extends  along  the  under  side  of  the  belly,  between 
the  fifth  segment  (from  the  anal  extremity)  and  the  penultimate  one, 
w’ith  very  nearly  an  equal  degree  of  intensity ;  but,  in  the  female,  it 
scarcely  occupies  more  than  the  fifth  segment,  and  is  even  concentrated 
at  its  sides.  If  we  observe  this  phosphorescent  organ  with  a  glass  while 
it  is  emitting  sparks,  we  notice  in  it  a  tremulous  or  undulatory  move¬ 
ment,  as  when  molecules  are  in  motion.  If  we  remove  the  luminous 
organs,  and  expose  them  to  the  air  free,  they  shine  with  the  same  in¬ 
tensity  as  in  the  living  animal,  until  their  light  becomes  gradually  ex¬ 
tinguished.  If  they  be  rubbed  against  some  body,  the  place  shines  for 
an  instant  with  a  greenish  light,  which  can  be  made  to  reappear  after 
becoming  extinct  by  pouring  a  little  water  upon  it.  When  the  belly  of 
the  insect  is  opened,  and  the  adjacent  portions  of  the  intestines  removed 
without  injuring  the  phosphoric  organs,  the  latter  continue  to  shine  as 
before,  but  this  luminosity  ceases  on  the  instant  that  the  head  is  separated 
from  the  tmnk. 

According  to  these  observations,  are  we  not  permitted  to  conclude, — 
1st,  that  it  is  not  necessary  that  a  globule  of  air  should  proceed  from  the 
head  in  order  to  produce  these  sparks,  since  the  removal  of  the  anterior 
and  most  essential  parts  of  the  trunk  exercises  no  influence  on  the  phos¬ 
phorescence  ;  2d,  Since  the  removal  of  the  head  immediately  causes  the 
luminosity  to  disappear,  is  this  not  a  proof  that  the  phenomenon  depends 
on  the  will  of  the  animal  ? 

I  believe  it  is  quite  unnecessary,  continues  M.  Peters,  to  refute  in  this 
place  the  opinion  of  some  observers,  such  as  lloda  and  Murray,  who  af¬ 
firm  that  manj'  Coleoptera  enjoy  the  same  faculty  of  absorbing  the  solar 
light,  .and  emitting  it  again  at  pleasure,  since  the  Lampyris  shines  in  the 
night  even  when  it  h.as  been  protected  all  the  day  from  the  solar  light. 
Nay  more,  1  kept  some  individuals  in  darkness  for  upwards  of  eight 
^ays,  and  they  shone  with  as  much  intensity  and  splendour  as  before. 

In  order  to  study  the  organa  lucifera  more  at  my  leisure,  I  carefully 
removed  all  the  dorsal  part  of  the  skeleton,  and  exposed  the  intestines, 
which  were  filled  with  air.  In  the  females,  the  ovaries  immediately  ap¬ 
pear,  as  they  fill  a  large  portion  of  the  interior  of  the  body ;  white,  in  the 
males,  we  notice  behind  the  posterior  canals  the  deferential  and  semeni- 
ferous  can.als  rolled  upon  themselves.  Neither  the  bodies  nor  fluids  con¬ 
tained  in  these  canals  possess  luminous  properties ;  and  these  tw  o  organs, 
very  distinct  from  those  of  the  phosphorescence  throughout  their  whole 
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extent,  both  open  into  a  rectum  of  a  very  delicate  structure.  It  was 
probably  this  delicate  structure  of  the  extremity  of  the  intestinal  canal 
that  made  Carrara  suppose  that  it  communicated  with  the  luminous  ap¬ 
paratus  ;  hut  with  the  exception  of  the  alternate  dilatation  of  this  con¬ 
duit,  we  find  no  bubble  of  air  throughout  its  whole  extent.  The  phos- 
phorescent  organ  is  even  separated  from  the  intestines  by  a  cushion  of 
white  fat,  which  can  be  easily  raised,  when  we  get  a  view  of  this  organ, 
the  colour  of  which  is  sulphur-yellow.  On  the  two  penultimate  segments, 
and  partially  even  on  that  which  precedes  them,  we  notice  a  multi¬ 
tude  of  tracheal  ramifications  converging,  and  these,  when  examined 
w  ith  the  glass,  appear  to  consist  of  round  corpuscles  closely  pressed 
against  each  other,  in  such  a  w'aj'  that  the  whole  presents  some  resem¬ 
blance  to  the  electrical  organ  of  the  Torjicdo,  although  I  am  unable  to 
determine  the  degree  of  resemblance  that  may  exist  betw'ccn  the  two 
organs.  If  a  stronger  magnifying  power  be  used,  wc  notice  in  the  lumin¬ 
ous  part  regular  series  of  brownish  corpuscles,  having  a  silvery  white 
point  in  the  middle,  which,  seen  with  a  still  higher  magnifying  power, 
presents  itself  under  the  appearance  of  small  ramifications.  When  a 
compound  microscope  is  used,  we  then  distincth’  see  that  the  whole  or¬ 
gan  consists  of  a  regular  bed  of  small  spheres,  into  which  the  tracheal 
ramifications  penetrate,  and  then  spread  themselves  in  the  most  elegant 
manner,  forming,  so  to  speak,  the  skeleton.  Besides  that,  wc  see  deve¬ 
loped  in  this  delicate  membrane  of  small  spheres  a  quantity  of  molecules, 
to  which  is  attached  the  luminous  extremity ;  the  latter,  bj-  means  of  the 
considerable  interlacement  of  aerial  vessels,  may  receive  an  enormous 
quantity  of  air  at  once. 

The  luminous  substance  itself  is  of  a  yellow  colour ;  the  intensity  of 
the  light  is  in  the  direct  ratio  of  the  ch.angc  of  the  yellow  colour  of  the 
organ,  which  can  be  easily  shewn  when  we  bring  the  latter  in  contact 
with  water.  I  w  as  unable  to  trace  the  progress  of  the  nervous  system  in 
it,  because  the  principal  branch  consisted  of  a  filet  of  extreme  tenuity. 

It  must  not  be  here  supposed  that  w'c  witness,  in  these  spheres  pro¬ 
ducing  the  phosphorescence,  a  transformation  of  the  ordinary  corpuscles 
of  the  fatty  matter,  for  the  former  are  completely  different  from  the  lat¬ 
ter,  as  well  in  respect  of  form  as  of  colour ;  the  same  in  all  their  contours, 
such  as  they  are  observed  by  the  microscope ;  but  it  appears  to  me  likely 
that  the  principal  matter  entering  into  their  structure,  independently  of 
the  ramifications  of  the  tracheae,  is  a  fattv'  matter,  and  that  it  is  to  the 
latter  the  luminous  and  phosphorescent  substance  is  attached. 

It  therefore  appears  to  me  demonstrated,  says  M.  Peters  in  conclusion, 
that  the  luminous  organ  in  Lampyris  Italica,  has  the  most  intimate  rela¬ 
tion  with  the  organs  of  respiration  ;  but  I  cannot  determine  if  this  is 
equally  the  case  with  the  sexual  organs.”* 

*  From  LTnstitut.  No.  432,  p.  127.  where  the  paper  is  translated  from 
Archiv.  fUr  Physiol.,  &e.,  1841,  p.  229. 
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On  Coral  Islands  and  Reefs,  as  described  by  Mr  Darwin.  By 
Charles  Maclaren,  Esq.,  F.R.S.E.* 

Coral  islands  are  one  of  the  wonders  of  Natural  History’. 
That  masses  of  rock,  many  leagues  in  extent,  should  be  founded 
in  the  depths  of  the  ocean,  and  built  up  to  the  height  of  hun¬ 
dreds  of  feet,  by  minute  animalculae  scarcely  visible  to  the 
naked  eye,  is  a  phenomenon  calculated  to  stagger  the  unlearned, 
and  which  even  philosophers  were  slow  to  believe.  The  struc¬ 
ture  and  arrangement  of  th?  mineral  masses  thus  produced, 
are  not  less  singular  than  their  origin,  and  present  problems 
wliich  have  puzzled  and  divided  men  of  science.  An  excellent 
work  on  the  latter  branch  of  the  subject  has  been  recently 
published  by  Mr  Charles  Darwin,  in  which  this  able  naturalist 
has  condensed  and  systematized  his  own  observations  and  those 
of  his  predecessors,  and,  for  tho  first  time,  presented  us  with  a 
complete  view  of  these  singular  objects.  The  facts  have  led 
him  to  some  new  and  highly  curious  conclusions  bearing  on 
the  past  and  future  physical  history  of  the  globe.  An  outline 
of  these  may  not  be  without  interest. 

Corals — What  they  are. — Tho  term  coral  includes  two  objects 
— the  animal,  called  the  Polype  or  Polypifer,  and  the  tenement 
in  which  it  lodges,  called  the  Polypidom,  or,  more  usually,  the 
“  Coral.”  The  solid  massive  corals,  which  form  reefs  and  islands, 
are  chiefly  found  in  tropical  seas,  and  it  is  of  these  we  mean 
to  speak. 

Polypes  cannot  live  unless  constantly  immersed  in  water, 
or  beaten  by  the  surf :  oven  a  short  exposure  to  tho  sun 
kills  them ;  and  hence  tho  reefs  they  build  terminate  below 
the  surface,  sometimes  one  or  two  feet,  sometimes  several 
fathoms.  Different  species  inhabit  different  depths.  Some 
slender  branching  corals  arc  found  living  (that  is,  tenanted 
by  living  animalculae)  at  the  depth  of  a  thousand  feet ;  but 
the  massive  corals  which  constitute  reefs,  do  not  exist  at  a 
greater  depth  than  20  or  30  fathoms  ;  and  there  are  species 
which  delight  in  the  surf,  and  carry  on  their  labours  amidst 
breakers  which  would  swamp  a  boat.  All  the  varieties  included 
in  coral  reefs  are  not  known  with  certainty.  Those  found 
near  the  top  by  Mr  Darwin  were  the  Porite  and  Millepore, 

*  This  Article  is  slightly  abridged  from  the  origiual. 
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and  at  a  greater  depth  the  Madrepore  and  Astrea  are  believed 
to  exist.  On  the  exterior  margin  of  the  reef  at  the  surface, 
the  Porites  were  in  irregularly  rounded  masses  from  four  to 
eight  feet  broad,  nearly  of  equal  thickness,  and  divided  from 
each  other  by  narrow  crooked  channels  about  six  feet  deep. 
Other  parts  of  the  reef  were  composed  of  thick  vertical  plates 
(Millepora  intersecting  each  other  at  various  angles, 

and  “forming  an  exceedingly  strong  honeycombed  mass.’’ 
Between  these  plates  and  in  protected  crevices,  a  multitude  of 
branching  corals  live,  and  the  lagoon  is  inhabited  by  a  distinct 
set  of  corals,  generally  brittle  and  thinly  branched.  The 
Nulliporte,  which  have  no  visible  cells,  and  though  resembling 
corals,  are  supposed  to  be  plants,  occasionally  cover  the 
Porites  and  Millipores  up  to  the  level  of  high  water. 

Coral  Reefs  and  Atolls. — These  reefs  are  submarine  rocks  of 
coral,  usually  ascending  so  near  to  the  surface  of  the  sea  that 
their  existence  is  indicated  to  the  navigator  by  breakers.  They 
are  found  remote  from  land,  are  in  vast  numbers,  and  often  of 
great  extent,  and  generally  affect  an  irregularly  circular  form, 
having  a  pool  of  compai*atively  still  water  in  the  middle,  called 
a  lagoon.  Storms  throw  up  masses  of  broken  coral  upon  them, 
which  accumulate  to  the  depth  of  some  feet  above  high-water, 
fox’ming  chains  of  islets  along  the  reef.  The  whole  reef  in  this 
condition  is  called  a  “  lagoon  island,”  or  more  conveniently  an 
“  atoll,”  a  word  borrowed  from  the  South  Sea  islanders.  Some 
reefs  have  many  islands  upon  them,  some  have  few,  and  some 
have  none. 

A  coral  reef  may  be  defined  a  wall  or  mound  of  coral  rock, 
built  up  in  the  ocean  from  a  considerable  depth,  and  generally 
returning  into  itself,  so  as  to  form  a  ring,  with  a  sheet  of  still 
water  in  the  interior.  “  Every  one,”  says  Mr  Darwin,  “  must 
be  struck  with  astonishment  when  he  first  beholds  one  of  these 
vast  rings  of  coral  rock,  often  many  leagues  in  diameter,  here 
and  there  surmounted  by  a  low  verdant  island  with  dazzling 
white  shores,  bathed  on  the  outside  by  the  foaming  breakers 
of  the  ocean,  and  on  the  inside  surrounding  a  calm  expanse  of 
water,  which,  from  reflection,  is  of  a  bright  but  pale  green 
colour.”  The  wall  of  coral  rock  forming  the  ring,  is  generally 
from  a  furlong  to  half  a  mile  in  breadth,  averaging  about  a 
<[uarter  of  a  mite.  In  one  rare  case  it  is  three  miles.  The 
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diameter  of  the  atoll,  or  circle  formed  by  the  reef,  varies  from 
less  than  one  mile  to  30  or  40.  There  is  one  50  miles  in  length 
by  20  in  breadth ;  so  that,  if  the  ledge  of  coral  rock  forming 
the  ring  were  extended  in  one  line,  it  would  be  120  miles  in 
length.  Assuming  it  to  be  a  quarter  of  a  mile  in  breadth,  and 
150  feet  deep,  here  is  a  mound  compared  with  which  the  walls 
of  Babylon,  the  great  wall  of  China,  or  the  Pyramids  of  Egypt, 
are  but  children’s  toys — and  built  too,  amidst  the  waves  of  the 
ocean,  and  in  defiance  of  its  storms,  which  sweep  away  the 
most  solid  works  of  man. 

The  wall  of  coral  is  generally  breached  in  one  or  more  places ; 
and  when  the  breaches  are  deep  enough  to  admit  a  ship,  the 
atoll  affords  a  convenient  and  safe  harbour. 

Some  of  the  atolls  are  perfect  circles.  The  external  side  of 
the  reef  often  plunges  to  a  depth  of  200  or  300  fathoms,  at  an 
angle  of  45  degrees  or  more.  At  Cardoo  Atoll  no  bottom  was 
found  with  a  line  of  200  fathoms  (1200  feet),  at  the  distance 
of  GO  yards  from  the  reef.  The  internal  side,  on  the  other 
hand,  shelves  gradually  towards  the  centre  of  the  lagoon,  form¬ 
ing  a  saucer-shaped  cavity,  the  depth  of  which  varies  from  one 
fathom  to  fifty.  In  no  instance  has  it  been  found  entirely 
filled  up.  Beyond  the  line  where  the  coral  ceases  to  gi’ow,  the 
bottom  of  the  lagoon  consists  of  rolled  fragments  of  it,  or  a 
whitish  mud  consisting  chiefly  of  the  same  substance  in  a  com¬ 
minuted  state.  Much  of  this  mud  is  supposed  to  be  produced 
by  certain  species  of  fish  and  molluscous  animals  which  browse 
upon  the  coral ;  grinding  it  down  to  fine  meal,  part  of  which 
will  pass  fi’oni  them  and  be  deposited  by  the  water.  From 
this  description  it  will  be  seen  that  an  atoll  closely  resembles 
in  form  the  cone  of  a  submarine  volcano,  the  coral  reef  repre¬ 
senting  the  rim,  the  lagoon  occupying  precisely  the  place  of 
the  crater. 

The  islets  formed  on  these  reefs  are  very  singular  objects. 
In  storms,  the  sea  throws  up  fragments  of  coral,  sometimes 
mixed  with  sand.  The  outer  and  lowest  stratum  of  this  mat¬ 
ter,  which  is  bathed  by  the  sea  at  high  tide,  is  sometimes  con¬ 
verted  into  a  brecciated  coral  rock  by  calcareous  infiltrations 
from  the  water.  Above  this,  and  generally  at  the  distance  of 
200  or  300  yards  from  the  outer  margin  of  the  reef,  the  loose 
fragments  cast  up  in  strong  gales,  mixed  occasionally  with  sand 
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and  shells,  accumulate  till  they  form  a  bank  rising  from  six  to 
twelve  feet  above  high  water,  with  the  highest  side  towards 
the  sea,  from  which  the  surface  slopes  inward  to  the  lagoon. 
The  ordinary  width  of  these  islets  is  under  a  quarter  of  a  mile, 
and  their  length  varies  from  a  few  yards  to  several  miles. 


In  tlic  above  cut.  No.  1  is  a  plan  of  Keeling  Atoll,  in  S.  latitude  12^, 
and  E.  longitude  90.54°,  the  structure  of  wliicli  Mr  Darwin  examined 
■with  peculiar  care. 

a,  d,  b,  r,  i,  t,f,  the  coral  reef ;  the  scale  being  ]  of  an  inch  to  the  mile, 
the  largest  diameter  of  the  atoll  is  9  miles,  and  the  shortest  7. 

N,  the  lagoon,  which,  a  little  northward  of  the  centre,  is  8  fathoms 
deep,  as  marked  in  the  figure.  The  part  south  of  the  dotted  line  is  nearly 
dry  at  low  water. 

f,  t,  the  dark  space  here  on  the  surface  of  the  reef,  is  a  long  narrow 
islet  of  an  irregular  figure.  There  are  other  two  between  b  and  r ,  smaller 
ones  at/,  d,  and  a ;  and  others  of  very  minute  size  between / and  t. 

There  is  a  wide  breaeh  in  the  reef  between  b  and  d,  and  a  narrower  one 
between  d  and  «,  citlier  of  which  admits  a  ship. 
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The  island  abounds  in  cocoa  trees,  sprung  from  nuts  brought 
by  the  currents  of  the  ocean  from  Sumatra  or  Java,  GOO  miles 
distant.  Turtles  browse  on  the  sea-weeds  which  grow  in  the 
lagoon.  The  islands  are  inhabited,  and  these  two  articles  sup¬ 
ply  the  people  with  food.  What  is  singular,  fresh  water  is  ob¬ 
tained  from  wells  which  ebb  and  flow  with  the  tides.  Mr  Dar¬ 
win  thinks  that  the  rain  water  being  specifically  lighter  than 
the  salt,  keeps  floating  on  its  surface,  and  is  subject  to  the 
same  movements. 

Barrier  Reefs. — Besides  the  atolls,  which  have  merely  a  sheet 
of  water  in  the  interior,  there  are  many  reefs  in  the  Pacific 
and  Indian  Oceans  which  encircle  one  or  more  islands  of  pi-i- 
mary,  secondary,  or  volcanic  rock.  To  these  Mr  Darwin  gives 
the  name  of  “  barrier  reefs,”  and  the  water  which  separates  the 
islands  from  the  reef  is  called  “  the  lagoon  channel.”  These 
reefs  resemble  the  others  in  all  respects.  They  support  scattered 
lineal  islets ;  they  are  pierced  by  broaches ;  their  exterior  sides 
are  steep  and  deep,  while  their  interior  are  shallow  and  slope 
gently.  Fig.  2.  represents  one  of  these  (Maurua)  on  the  same 
scale  as  the  last. 

r,f,  tlic  reef,  with  two  long  narrow  islets  at  its  northern  end,  and  some 
smaller  ones  at  other  parts. 

N,  the  lagoon  channel.  The  narrow  entrance  on  its  south  side  ha 
from  four  to  five  fathoms  of  water. 

L,  an  island  2  miles  long,  and  000  feet  high  in  the  lagoon. 

In  this  instance,  the  lagoon  channel,  separating  the  island 
from  the  reef,  is  of  small  depth  and  narrow,  the  breadth  rang¬ 
ing  from  a  furlong  to  a  mile ;  but  in  other  cases,  it  is  20  miles 
broad  and  GO  fathoms  deep ;  and,  instead  of  one  or  two  islands, 
almost  filling  the  lagoon  (as  at  Baiatca),  there  are  sometimes 
four,  six,  or  more,  of  small  size,  forming  mere  spots  in  it.  This 
is  exemplified  at  Hogoleu  and  Gambier  Islands.  There  arc 
two  very  remarkable  barrier  reefs  known.  The  first  is  that 
which  runs  along  the  north-east  coast  of  Australia  1000  miles 
in  length.  It  is  divided  from  the  land  by  a  lagoon  channel 
from  10  to  30  miles  broad,  and  from  10  to  GO  fathoms  deep. 
The  other  runs  parallel  to  the  shores  of  New  Caledonia  for  a 
length  of  400  miles.  It  accompanies  the  shores  for  2.50  miles, 
and  continues  for  150  miles  more  in  the  same  direction,  afford¬ 
ing  presumptive  evidence  that  the  island  has  a  submarine  pro- 
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longation  of  this  extent.  At  some  places  it  is  but  a  few  yards 
from  the  island  ;  at  others  it  is  20  miles ;  and  so  steep  was  its  ex¬ 
terior  side  found  to  be  in  one  instance,  that  at  two  ship-lengths 
from  the  reef  no  bottom  was  found  with  a  line  of  900  feet. 

Double  and  triple  Atolls. — There  are  small  atolls  sometimes 
placed  in  elliptical  rows,  with  a  sheet  of  water  in  the  centre, 
and  thus  becoming  constituent  parts  of  a  large  atoll.  This  is 
shewn  at  fig.  3,  where  14  small  atolls,  each  with  its  little 
lagoon,  are  so  arranged  as  to  form  one  large  atoll,  with  a  large 
lagoon,  N,  in  its  centre.  The  figure  is  ideal,  but  we  have  an 
example  in  the  Maldiva  Archipelago,  where  the  combination 
is  carried  a  stage  higher.  This  group  extends  over  a  space  of 
470  miles  in  length  by  .50  in  breadth,  and  forms,  as  it  were, 
three  orders  of  atolls.  First,  you  have  a  hundred  of  these 
little  reefs,  with  pools  in  the  centre,  so  disposed  as  to  form  one 
large  atoll,  50  or  00  miles  long,  by  10  or  15  broad,  with  a 
lagoon  25  fathoms  deep.  Next,  twenty  of  these  large  atolls 
of  the  second  order,  arc  arranged  in  the  shape  of  a  narrow 
ellipse,  so  as  to  form  one  vast  atoll  of  the  third  order,  470 
miles  in  length  by  50  in  breadth,  with  a  lagoon  in  the  interior 
of  unfathomable  depth. 

The  atolls  and  barrier  reefs  ai’e  dispersed  in  great  numbers 
over  the  Pacific  and  Indian  Oceans.  Are  they  the  remnants 
of  a  former  continent  which  has  disappeared,  or  is  disappearing, 
from  that  vast  watery  waste  ? — or  are  they  the  harbingers  of  a 
neic  continent  which  is  coming  into  existence  ?  These  are  the 
questions  which  Mr  Darwin  has  discussed  with  great  learning 
and  ingenuity. 

Fringing  Reefs. — The  third  form  in  which  coral-reefs  pre¬ 
sent  themselves  is,  that  of  Fringing  Reefs,  the  difference  be¬ 
tween  which  and  the  other  two  must  be  pointed  out.  “  Atolls” 
are  rings  of  coral-rock,  rising  nearly  to  the  surface  of  the 
sea,  with  or  without  islets  of  drifted  coral  generally  having  a 
gi’eat  depth  of  water  on  the  outside,  and  a  lagoon  from  5  to 
50  fathoms  deep  in  the  centre.  “  Barrier  reefs”  are  exactly 
similar,  except  that  they  encircle  one  or  more  islands  of  sedi¬ 
mentary  or  volcanic  rock,  from  which  they  are  divided  by  a 
lagoon-channel,  which,  like  the  lagoons  of  the  atolls,  is  gene¬ 
rally  from  5  to  50  fathoms  deep.  “  Fringing  reefs”  resemble 
barrier  reefs,  except  that  they  have  a  comparatively  small 
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depth  of  water  on  the  outside,  and  small  shallow  lagoon  chan¬ 
nels  between  them  and  the  land.  They  are  generally  found 
in  seas  that  shelve  gradually.  The  distinction  between  the 
last  two  classes  of  reefs  has  reference  chiefly  to  theoretical 
considerations,  as  will  be  shewn  by  and  by. 

Theory  of  Atolls — Land  that  has  subsided  or  is  subsidiny. — 
It  musA  be  kept  in  mind,  as  already  stated,  that  reef-building 
corals  do  not  live  at  a  greater  depth  than  20  or  30  fathoms, 
or,  to  take  the  extreme  in  round  numbers,  say  200  feet.  This 
fact  is  of  fundamental  importance  in  reference  to  every  theoiy 
of  coral  reefs. 

1.  The  earliest  opinion  was,  that  these  reefs  were  built  up 
in  the  ocean  fi’om  unfathomable  depths.  But  this  is  at  once 
disposed  of  by  the  fact  just  stated. 

2.  At  a  more  recent  period  some  naturalists,  struck  by  the 
generally  circular  form  of  the  reefs,  and  the  steepness  of  their 
exterior  sides  in  many  instances,  supposed  that  they  were 
based  on  the  cratei's  of  submarine  volcanoes.  To  this  idea 
there  is  the  conclusive  objection,  that  it  does  not  apply  to  long 
narrow  reefs  like  Bow’  Atoll,  30  miles  by  G,  or  Menchikoff 
Atoll  GO  miles  in  length,  or  the  larger  rings,  composed  of 
smaller  rings,  of  the  Maldives.  That  submarine  craters,  if 
they  reached  the  proper  height,  would  afford  fit  foundations 
for  atolls,  is  probable,  and  such  may  exist ;  but  that  all  the 
numerous  atolls  scattered  over  the  ocean  rest  on  such  a  basis 
is  inadmissible. 

3.  It  has  been  supposed  that  the  atolls  rest  on  the  sum¬ 
mits  of  the  submarine  mountains.  But  this  fails  in  explain¬ 
ing  the  existence  of  those  which  appear  in  groups.  The  low 
Archipelago,  for  instance,  contains  80  atolls,  scattered  over  a 
space  of  840  geographical  miles  by  420,  and  not  a  single 
island  of  ordinary  rock.  How  can  we  believe  that  a  chain  or 
group  of  mountains  extending  over  such  a  vast  area  had  80 
summits,  all  reaching  within  less  than  200  feet  of  the  surface, 
and  not  one  rising  above  it  ?  And  this  is  not  a  solitary  case  ; 
for  the  objection  applies  equally  to  the  Gilbert  group,  300  miles 
in  length ;  the  Marshall  group,  520  miles  by  240 ;  and  the 
Maidive  and  L.acadive  group,  1000  miles  in  length  by  100  in 
breadth — none  of  which  contain  a  single  island  of  any  other 
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material  than  drifted  coral,  resting  on  the  edge  of  the  sub¬ 
marine  reef.  The  argument  holds  equally  good  against  the 
hypothesis  of  submarine  craters;  for  so  many  hundreds  of 
these  could  not  approach  within  a  few  fathoms  of  the  surface, 
without  some  of  them  rising  above  it. 

4.  Banks  of  sediment  might  (as  some  suppose)  serve  for  a 
basis  to  atolls  in  shallow  seas  ;  but  to  assume  the  existence  of 
hundreds  of  such  banks  of  moveable  matter  in  the  profound 
depths  of  the  ocean,  is  absurd  ;  and  it  is  positively  disproved 
in  the  case  of  those  atolls  whose  exterior  sides  are  steeper 
than  the  cone  of  a  volcano,  descending,  as  some  of  them  do,  at 
an  angle  of  40  or  50  degrees. 

The  theory  adopted,  whatever  it  is,  should  also  explain  the 
existence  of  barrier  reefs,  which  are  analogous  to  atolls  in  every 
point,  except  that  of  having  solid  land  within  them.  How,  for 
instance,  on  any  of  the  theories  proposed,  are  we  to  account 
for  the  great  barrier  reef  of  Australia,  with  GO  fathoms  of 
water  even  on  its  inner  side,  and  descending  on  its  outer  side 
to  unfathomable  depths  at  a  high  angle  ?  Are  we  to  assume 
that  there  is  a  submarine  pi’ecipice  here  1000  miles  in  length, 
on  which  it  rests 

The  only  hypothesis,  Mr  Darwin  observes,  ichich  solves  all  dif¬ 
ficulties,  is  that  ichich  assumes  that  the  atolls  rest  on  land  ichich 
has  subsided,  and  part  of  which  was  once  dry.  Detached  atolls 
far  from  others,  may  stand  on  submarine  rocks  which  have  un¬ 
dergone  no  change  of  position ;  but  those  found  in  groups 
mark  the  site  of  land  which  has  subsided.  In  short,  the  atolls, 
according  to  Mr  Darwin’s  theory,  may  he  regarded  as  the  ves¬ 
tiges  or  foot-prints  of  land  ichich  has  disajipeared ;  and  the  islands, 
encircled  by  barrier  reefs,  as  remnants  of  land  now  partly  submer¬ 
ged,  and  perhaps  in  progress  towards  final  disappearance. 

As  the  coral  animalcula)  do  not  live  at  a  greater  depth  than 
200  feet,  it  follows  that  all  reefs,  however  deep,  must  have 
begun  in  shallow  seas  ;  in  other  words,  they  must  have  been 
originally  of  the  nature  of  Fringing  Reefs.” 

Let  us  suppose  an  island  350  feet  high  to  exist  in  the  tro¬ 
pical  seas.  The  animalculae  commence  their  labours  on  some 
spot,  and  at  a  distance  from  the  shore,  as  turbid  water  is  per¬ 
nicious  to  them.  But  since  they  cannot  exist  at  more  than 
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200  feet  beneath  the  surface,  they  are  checked  in  their  pro¬ 
gress  seaward,  and  therefore  continue  their  work  to  the  right 
or  left,  keeping  always  within  the  requisite  depth ;  and  thus 
their  instinct  guides  them  to  form  the  reef  in  the  shape  of  a 
girdle  round  the  island,  following  the  sinuosities  of  its  shoi*es, 
keeping  nearer  them  where  the  water  deepens  rapidly,  and 
farther  off  where  it  deepens  slowly.  Here  we  have  a  reason 
why  reefs  may  be  circular,  oblong,  or  of  any  other  form  which 
islands  assume.  Mr  Darwin’s  plates  of  Raiatea  and  Vanikoro 
are  good  examples  of  the  manner  in  which  reefs  adapt  them¬ 
selves  to  the  outline  of  the  islands  they  encircle. 

The  little  architects  carry  up  their  fabric  to  the  level  of  the 
low  water  line,  and  there  they  stop.  Suppose  the  island  now 
to  subside  200  feet,  either  suddenly  or  slowly.  They  then 
commence  a  new  fabric  on  the  top  of  the  old,  and  again  carry 
it  up  to  the  low  water  level.  Rut  the  island  itself,  besides 
losing  200  feet  of  height,  is  contracted  in  breadth  from  its 
low  shores  being  covered  with  water ;  the  channel  between  it 
and  the  reef  becomes  broader  and  deeper  ;  and  the  reef  hav¬ 
ing  its  basis  at  a  depth  beyond  that  where  living  coral  exists 
becomes  a  “  barrier  reef.” 

Suppose  the  island  to  subside  other  200  feet.  A  third  fa¬ 
bric  of  coral  now’  rises  on  the  top  of  the  second,  till  the  reef 
again  reaches  the  low  water  level.  But  the  island  itself  has 
disappeared,  and  the  lagoon  which  occupies  its  place,  with  the 
encircling  reef,  now  forms  an  “  atoll.’’ 

The  subjoined  figures  illustrate  what  has  been  stated,  and 
shew  the  process  by  which  a  “Fringing  reef"  passes  into  a 
“  Barrier  reef,’’  and  a  barrier  reef  into  an  “  Atoll.’’ 


;  First  Stage — The  Fringing  reef. 

a  b  a— A  section  of  an  island,  roughly  copied  from  one  given  by  Mr 
Da;  win. 

S  1 — The  surface  of  the  sea. 

r  r — A  fringing  reef  formed  within  a  small  distance  of  its  shores. 
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Second  Stac/e — The  Barrier  reef. 

a  b  a — The  island  having  subsided  200  feet,  is  now  more  than  half  sub¬ 
merged  ;  but  its  double  summit  is  still  visible. 

S  2 — The  surfaee  of  the  sea  in  its  seeond  position. 

The  fringing  reef  now  raised  to  the  level  of  S  2,  forms  r  r,  a  “  Barrier 
reef.” 

The  small  gutter  whieh  divided  the  reef  from  the  island,  is  enlarged  to 
the  wider  and  deeper  cavity  n  n,  and  forms  a  “  lagoon  channel.” 


Third  Stage — The  Atoll. 

a  b  a — The  island  having  subdivided  other  200  feet,  is  now  completely 
submerged. 

S  8 — The  sea  in  its  third  position. 

The  barrier  reef  having  200  feet  added  to  its  height,  now  rises  to  r  r. 

A  broad  lagoon  n,  now  occupies  the  place  of  the  island,  and  the  reef 
becomes  an  “  Atoll.” 

Mr  Darwin  endeavoured  to  collect  some  positive  evidence 
of  subsidence  in  the  islands,  but  it  is  not  very  satisfactory. 
Geology,  however,  renders  it  certain  that  some  portions  of  the 
earth’s  surface  have  sunk  to  a  lower  level.  The  subsidence 
assumed,  therefore,  involves  no  inconsistency ;  and  it  enables 
us  to  account  for  the  otherwise  puzzling  fact,  that  though  corals 
do  not  live  at  a  greater  depth  than  200  feet,  yet  numerous 
reefs  are  found  1000  feet  or  more  in  depth,  the  basis  of  which, 
as  the  steepness  of  their  sides  attest,  can  scarcely  consist  of 
any  thing  else  than  coral. 

•  It  explains  also  the  appearance  of  the  atolls  in  groups. 
Suppose  a  tropical  island,  like  Ii’eland  in  size,  to  sink  under 
the  waves  by  slow  stages.  The  hills  being  of  different  heights, 
the  corals  would  begin  their  work  on  those  first  submerged — 
that  is,  the  lowest — and  new  reefs  would  be  founded  succes¬ 
sively  on  the  higher  ones  as  they  descended,  one  after  another, 
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to  the  proper  depth.  When  the  whole  island  had  disappeared, 
a  group  of  isolated  atolls,  scattered  over  a  space  of  250  miles 
by  150,  would  mark  the  place  it  occupied,  and  indicate  its 
figure.  All  the  atolls  would  be  built  up  to  the  level  of  low 
water ;  and  while  the  last  founded  might  be  only  two  or  three 
fathoms  deep,  the  first  might  be  two  or  three  hundred.  In 
this  way,  the  lower  hills  might  have  their  representative  reefs 
as  well  as  the  higher,  though  the  creatures  that  construct  them 
can  work  only  at  limited  depths. 

Again,  if  the  principle  be  correct,  we  would  expect  to  find 
occasionally  an  unsubmerged  remnant  of  land  (an  island),  ac¬ 
companied  with  harrier  reefs,  in  a  region  where  subsidence  was 
going  on,  that  is,  amidst  a  group  of  atolls.  Now,  this  occurs 
in  the  Caroline  Archipelago,  and  one  or  two  other  places. 
Moreover,  as  the  conditions  necessary  to  the  life  of  corals 
(which  are  imperfectly  known)  may  cease  at  some  spots  where 
they  once  existed,  we  might  also  expect  (admitting  the  prin¬ 
ciple  of  subsidence)  to  find  reefs,  in  which  the  coral  being  dead, 
could  not  raise  itself  to  the  low  water  level.  Such  a  case  is 
met  with  in  the  Great  Chagos  Bank,  90  miles  by  70.  It  has 
a  border  from  5  to  10  fathoms  under  water,  a  second  border, 
or  inner  ledge,  about  IG  fathoms  under  water,  and  its  central 
parts,  consisting  of  mud,  are  from  40  to  50  fathoms  deep.  It 
is  conceived  to  be  “  a  half-drowned  atoll.” 

In  New  Caledonia,  as  Mr  Darwin  observes,  we  seem  to  wit¬ 
ness  the  effects  of  subsidence  in  actual  progress.  It  is  an 
island  200  miles  in  length  by  45  in  breadth,  quite  straight, 
and  consisting  of  a  single  ridge  of  mountains.  Now,  the  coral 
reefs,  which  run  parallel  to  its  shores  on  the  two  sides,  instead 
of  turning  round  the  north  end  and  uniting,  as  we  would  ex¬ 
pect,  continue  in  their  original  north-west  direction  for  150 
miles  beyond  it  in  the  open  sea.  The  most  pi’obable  explana¬ 
tion  of  this  anomaly  is,  that  the  reefs,  in  their  northern  pro¬ 
longation,  accompany  a.  part  of  the  ridge,  which,  owing  to  the 
island  having  subsided,  is  note  submarine^  but  consisted  of  dry 
land  at  an  earlier  period  when  the  reefs  were  founded.  The 
reefs,  in  short,  follow  the  ancient  line  of  the  shore,  a  large 
part  of  which  is  now  under  water,  and  the  process  of  submer¬ 
gence  is  perhaps  still  going  on. 

Lands  recently  raised,  or  still  rising  from  the  ocean. — While 
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ancient  lands  have  sunk  under  the  waves  in  some  parts  of  the 
Indian  and  Pacific  Oceans,  Mr  Darwin  thinks  that  new  lands 
have  risen,  or  are  rising,  in  others.  The  corals  furnish  the 
evidence  of  the  latter  change  as  well  as  the  former. 

As  all  corals  are  formed  in  the  sea,  it  follows  that  when  we 
find  them  in  situ  on  dry  land,  they  aftbrd  distinct  proof  of  the 
land  having  been  upraised.  Now,  coral  banks  are  found  in 
most  of  the  Sandwich  Islands  many  yards  above  the  sea.  In 
one  they  form  three  strata,  each  10  feet  thick.  In  Oahu, 
Mr  Pierce,  an  intelligent  European  who  has  lived  there  six¬ 
teen  years,  is  convinced  that  elevation  is  at  present  going  on 
“at  a  very  perceptible  rate.’’  Elizabeth  Island  (S.  lat.  24, 
W.  long.  129)  80  feet  high,  is  entirely  composed  of  coral.  Five 
of  the  “Cook  and  Austral”  islands  (S.  lat.  20,  W.  long.  100)  are 
of  coi’al  rock.  The  sixth  Mangaia,  300  feet  high,  is,  with  the 
exception  of  a  little  basalt,  entirely  of  coral ;  and  having  a  (lat 
top  with  a  lagoon-shaped  cavity  in  it,  js  evidently  an  upraised 
atoll.  Tongataboo,  one  of  the  Friendly  Isles,  is  entii’ely  of 
coral ;  Eoua  and  Vavao,  in  this  group,  the  former  200  or  300 
feet  high,  are  of  the  same  substance.  Anamouka,  another,  20 
or  30  feet  high,  with  a  salt-water  lake  in  the  middle,  is,  in 
truth,  an  atoll,  only  a  very  little  elevated.  Savage  Island,  40 
feet  high  (south-east  of  the  Friendly  group),  exhibits  tree¬ 
shaped  corals  still  unbroken,  a  proof  that  its  elevation  is  recent. 
In  the  Navigators’  group  (S.  lat.  14,  W.  long.  170  large  frag¬ 
ments  of  coral  were  found  on  a  steep  hill  at  the  height  of  30 
feet,  embedded  in  a  base  of  decomposed  lava  and  sand.  On 
the  new  Hebrides  (S.  lat.  18,  E.  long.  108),  coral,  seemingly  of 
recent  origin,  is  found  at  a  great  altitude.  New  Ireland  (S. 
lat.  4,  E.  long.  lo3),  which  belongs  to  the  Salomon  group,  pre¬ 
sents  beds  of  madreporite  rock,  with  the  corals  little  altered, 
forming  a  newer  line  of  coast  modelled  round  an  ancient  one. 
In  the  Mariana  group  (\.  lat.  lo,  E.  long.  140),  a  succession  of 
cliffs  of  madreporite  limestone  present  themselves.  In  the 
great  circular  chain  of  islands  extending  from  the  Pay  of  Ben¬ 
gal  to  Japan,  embracing  Sumatra,  Java,  Timor,  Ceram,  the 
Philippines,  and  Loo  Choo,  corals  or  beds  of  sea-shells  at 
considerable  heights,  afford  abundant  evidence  of  elevation  ; 
but  for  details  we  refer  to  Mr  Darwin's  book.  Where  reefs 
occur  on  tlu'  sliores  of  these  islands,  they  are  fringing  reefs. 
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indicating  either  that  the  shores  are  stationary,  or  that  they 
are  now  rising. 

Mr  Darwin  went  painfully  over  every  work  in  which  any 
account  of  coral  reefs  was  to  be  found,  and  marked  by  colours 
on  a  map  to  which  of  the  three  classes  they  belonged — of 
“  fringing  reefs,’’  “  barrier  reefs,’’  or  “  atolls.”  On  classifying 
them  in  this  way,  the  following  general  facts  arrested  his  at¬ 
tention  : — 

1.  They  arc  not  mingled  indiscriminately,  but  generally  those 
of  each  class  appear  in  groups,  spread  over  a  considerable  area. 

2.  Where  they  are  mingled,  the  barrier  reefs  and  atolls, 
both  of  which  indicate  subsidence,  are  found  together. 

3.  On  the  other  hand,  fringing  reefs  and  coral  beds  on  terra 
Jinm,  indicating  that  the  land  is  either  stationary  or  uprisiny, 
are  generally  found  together. 

4.  Active  volcanoes,  the  agents  of  elevation,  are  numerous 
in  the  stationary  or  njn’isiny  groups,  and,  except  in  a  very  few 
cases,  are  absent  from  the  subsidiny  groups. 

Mr  Darwin  was  thus  led  to  conclude  that  the  ocean  contains 
areas  of  elevation  and  areas  of  subsidence ;  in  other  words,  that 
in  some  parts  its  bottom  is  sinking,  and  burying  ancient  lands 
under  the  waves ;  while  in  others,  it  is  rising,  and  unveiling  to 
us  the  germs  of  future  islands  and  continents.  Let  us  pursue 
this  idea  into  a  few  details. 

The  jMaldive  and  Lacadive  Atolls  and  Great  Chagos  Bank, 
probably  mark  the  former  existence  of  an  island  extending 
1  oOO  miles  from  north  to  south,  or  equal  in  length  to  Britain, 
France,  and  Spain  united. 

In  the  Caroline  Archipelago,  northward  of  New  Britain,  we 
have  perhaps  the  traces  of  a  second  island  of  similar  size,  of 
which  two  or  three  small  portions  are  still  above  water  ;  in  the 
Marshall,  and  Gilbert,  and  Ellice  groups,  traces  of  a  third ; 
in  the  Society  Isles  and  Low  Archipelago,  a  few  i-emnants  of  a 
fourth ;  and  in  the  Fidgi  Islands,  remnants  of  a  fifth.  According 
to  the  theory  also,  New  Caledonia  and  the  north-east  coast  of 
Australia  have  subsided,  and  may  still  be  subiding. 

On  the  other  hand,  Sumatra,  Java,  Sumba,  Timor,  with  Gil- 
olo,  the  Philippines,  Formosa,  and  Loo  Clioo,  which  abound  in 
active  volcanoes,  and  perhaps  also  Borneo  and  Celebes,  belong 


to  the  category  of  uprising  lands.  If  we  suppose  that  the  ele 
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vatory  movement  is  still  proceeding,  its  ultimate  result,  some 
thousand  years  hence,  may  be  to  unite  that  vast  chain  of 
islands  to  one  another,  and  to  the  continent  of  Asia,  by  the  pe¬ 
ninsula  of  Malacca  on  the  one  side,  and  the  eastern  coast  of 
China  on  the  othei’,  converting  the  Chinese  sea  into  a  vast,  in¬ 
land  lake.  Further  eastward,  the  Salomon  Isles,  which  are 
also  uprising,  may  be  united  into  one  narrow  ridge,  500  miles 
long  ;  and  the  New  Hebrides,  Sandwich  Isles,  and  Navigators’ 
Isles,  may  undergo  a  similar  change.  For  other  examples  we 
refer  to  the  work. 

This  theoiy  explains  the  phenomena  under  consideration 
better  than  any  other  which  has  been  proposed,  and  it  is  not 
at  variance  with  the  principles  of  geology,  which  teach  us, 
that  some  parts  of  the  crust  of  the  globe  are  rising,  and  others 
subsiding  at  the  present  day.  It  seems  to  us,  however,  that 
it  is  attended  with  difficulties,  of  which  some  are  perhaps  ap¬ 
parent  but  others  are  real. 

First,  The  anomalous  facts  are  rather  numerous.  An  in¬ 
spection  of  the  map  shews  that  atolls  and  barrier  reefs  occur 
in  “  areas  of  elevation,’’  and  fringing  reefs  and  volcanoes  in 
“  areas  of  subsidence,”  unless  we  confine  these  areas  within 
very  narrow  limits.  We  grant,  however,  that  this  objection 
may  admit  of  an  answer.  For  instance,  in  an  area  that  is 
rising,  corals  may  take  root  upon  a  subaqueous  rock  or  bank 
when  it  comes  within  less  than  200  feet  of  the  surface,  and 
raise  upon  it  an  atoll.  Again,  a  volcano  like  that  of  Monte 
Nuovo,  near  Naples,  may  break  out  in  an  area  that  is  station¬ 
ary  or  subsiding ;  and  thus  the  indications  of  elevation  and 
subsidence  may  be  found  intermingled. 

Secondly,  If  the  theory  is  correct,  we  would  expect  to  find 
in  areas  of  elevation,  fringing  reefs  in  a  great  variety  of  stages 
—  some  2  or  3  feet  above  low  water,  some  2  or  3  yards, 
some  with  the  lagoon  channel  almost,  and  others  with  it  al¬ 
together,  obliterated.  That  there  are  examples  of  this  transi¬ 
tion  1‘rom  the  fringing  reef  to  the  coral  rock  on  dry  land,  and 
that  corals  are  found  at  considerable  heights,  we  do  not  deny ; 
but  they  occur,  in  our  opinion,  much  more  rarely  than  they 
ought  to  do,  considering  that  the  areas  supposed  to  be  upris¬ 
ing  are  of  great  extent,  and  many  of  them  often  visited  and 
well  known. 
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Thirdly,  What  seems  to  us  the  most  serious  objection  to  the 
theory,  remains  to  be  stated.  On  the  outside  of  coral  reefs 
very  highly  inclined,  no  bottom  is  sometimes  found  with  a  line 
of  2U00  or  3000  feet,  and  this  is  by  no  means  a  rare  case. 
It  follows  that  the  reef  ought  to  have  this  thickness  ;  and  Mr 
Darwin’s  diagrams,  pages  48  and  98,  shew  that  he  understood 
it  so.  Now,  if  such  masses  of  coral  exist  under  the  sea,  they 
ought  somewhere  to  be  found  on  terra  Jinna  ;  for  there  is  evi¬ 
dence  that  all  the  lands  yet  visited  by  geologists  have  been  at 
one  time  submerged.  But  neither  in  the  great  volcanic  chain, 
extending  from  Sumatra  to  Japan,  nor  in  the  West  Indies, 
nor  in  any  other  region  yet  explored,  has  a  bed  or  formation 
of  coral,  even  500  feet  thick,  been  discovered,  so  far  as  we  know. 
We  state  this  objection,  not  as  conclusive  against  the  theory, 
but  as  one  deserving  the  able  and  ingenious  author’s  consider¬ 
ation. 


Itemarks  on  the  preceding  paper,  in  a  Letter  from  Charles 
Darwin,  Esq.,  to  Mr  Maclaren. 

Doten  near  Broomley,  Kent, 

Dear  Sir, — I  have  been  so  much  pleased  with  the  ver}*  clear,  and,  at  the 
same  time,  in  many  points  quite  original  manner  in  which  you  have  stated 
and  explained  my  views,  that  I  cannot  refrain  from  troubling  you  with  my 
thanks.  Your  third  objection  appears  to  me  much  the  most,  indeed  the 
only,  formidable  one,  wliich  has  hitherto  occurred  to  me.  I  fear  I  shall 
be  tempted  to  reply  to  it  at  great  length,  but  perhaps  sometime  you  will 
find  leisure  to  read  my  attempted  vindication.  With  respect  to  the  first 
objection,  I  can  hardly  admit  that  we  know  enough  of  the  laws  of  ele¬ 
vation  and  subsidence  to  argue  against  the  theory,  because  the  areas  of 
dificrent  movements  are  not  more  distinct.  Some  have  been  startled  at 
my  view  on  directly  the  reverse  grounds  to  your  objection,  viz.  that, 
according  to  their  notions  of  probability,  the  areas  of  the  same  movements 
were  too  large  and  uniform.  With  respect  to  yoxir  second  objection,  all 
those  who  believe  that  exceedingly  slow'  and  gradual  elevations  are  the 
order  of  nature,  must  admit  a  great  amount  of  contemporaneous  denuda¬ 
tion,  which  would  tend  to  annihilate  the  characteristic  form  of  the  fring- 
ing-reefs  during  their  upheaval,  and  leave  merely  a  coating  on  the  upraised 
land  of  coral-rock  either  thicker  or  thinner,  according  to  the  original  thick¬ 
ness,  rate  of  growth  of  the  reef  at  each  successive  level,  and  the  rate  of 
elevation  ;  indeed  I  am  surprised  that  there  exists  even  one  case,  viz.  at 
Mauritius,  where  the  peculiar  moat-like  structure  of  a  mere  fringing-reef 
has  been  partially  preserved  on  dry  land. 

Your  third  criticism  strikes  me  as  a  very  weighty  and  perplexing  one. 
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It  had  passed  through  my  head,  but  I  had  not  considered  it  with  nearly 
the  attention  it  deserved,  otherwise  I  assuredly  would  have  notieed  it  in  my 
volume.  Iliad  always  intended  to  examine  the  limestone  formations  of  Eng¬ 
land  for  eomparison,  but  was  prevented  by  bad  health ;  I  was,  however,  led 
awayfrom  the  subjeet,  andbaffledwhen  I  consulted  published  aecounts,  for 
the  limestones  all  appeared  to  be  uniformly  spread  out,  andmost,  if  not  all  of 
them,  to  be  associated  with  layers  of  earthy  matter,  whereas  a  formation 
of  the  nature  of  a  group  of  atolls,  would  consist  of  separate  large  patches 
of  calcareous  rock,  which  would  be  quite  pure. — I  was  thus  led  from  the 
subject,  and  did  nbt  reflect  on  their  want  of  thickness.  The  want  of  thick¬ 
ness,  however,  in  any  limestone  formation,  until  it  be  first  shewn  to  be 
analogous  in  structure,  form,  and  composition,  to  a  barrier-reef,  an  atoll 
or  group  of  atolls,  evidently  cannot  be  brought  forward  as  any  argument 
against  the  theory  of  the  long-continued  subsidence  of  reefs  of  these 
classes.  During  the  elevation  of  all  reefs  in  open  seas,  I  think  there  can 
be  no  doubt  (as  is  dwelt  on  at  p.  117,  3d.  vol.)  that  a  considerable  thick¬ 
ness  of  the  exterior  would  be  denuded,  and  the  only  parts  preserved  would 
be  those  which  had  accumulated  in  lagoons  or  lagoon-channels ;  these 
would  be  chiefly  sedimentarj-,  and  in  some  cases  might  contain  (p.  117) 
scarcely  any  coral ;  within  barrier-reefs  sueh  beds  would  often  be  associated 
with  much  earthy  sediment.  Mr  Lyell,  in  a  note  just  received,  in  which  he 
alludes  to  your  criticisms,  speaks  of  the  limestones  of  the  Alps  and  Pyre¬ 
nees,  as  being  of  enormous  thickness,  namely,  about  4000  feet.  I  do  not 
know  what  their  composition  is,  but  I  have  no  doubt  that  the  strata  now 
accumulating  within  the  barrier-reef  of  Australia  and  New  Caledonia,  are 
chiefly  formed  of  horizontal  layers  of  calcareous  sediment  and  not  of  coral. 

I  suspect  that  denudation  has  acted  on  a  far  grander  scale  than  in 
merely  peeling  the  outsides  of  upraised  reefs.  My  theory  leads  me  to  infer 
that  the  areas,  where  groups  of  atolls  and  barrier-reefs  stand,  have  sub¬ 
sided  to  agreat  amount  and  over  a  wide  space.  Now  it  appears  to  me  pro¬ 
bable,  tliata  subterranean  change,  producing  a  directly  opposite  movement, 
n.amely,  a  great  and  widely  extended  elevation,  would  be  extremely  slow, 
and  would  be  interrupted  by  long  periods  of  rest,  and  perhaps  of  oscil¬ 
lation  of  level.  When  I  think  of  the  denudation  along  the  fault,  which  goes 
across  the  northern  carboniferous  counties  of  England,  where  1000  feet  of 
strata  have  been  smoothed  away ;  when  I  think  how  commonly  volcanic 
islands,  formed  of  very  hard  rock,  arc  eaten  back  in  clifis  from  100  or  200  to 
800  or  1000  feet  in  height,  1  hardly  sec  where  we  can  stop,  with  respect  to 
the  probable  limits  of  erosion  on  the  comparatively  soft,  generally  cavernous, 
tabular,  though  wide,  masses  of  coral  rock,  standing  exposed  in  great  oceans 
during  very  slow  changes  of  level.  Most  of  the  atolls  which  have  been 
raised  a  few  hundred  feet  are  mere  wrecks,  and  at  the  F riendly  Archipelago 
where  there  arc  upraised  atolls,  there  are  large  irregular  reefs,  also,  which  I 
have  always  thought  were  probably  the  basal  vestiges  of  worn  down  atolls. 
Many  submerged  reefs,  which  may  have  had  this  same  origin,  occur  out¬ 
side  the  line  of  elevation  of  the  Salomon  and  New  Hebrides  archipelagoes. 
The  great  steepness  of  the  shores  of  upraised  reefs  (p.  Go.  Ehrenberg 
quoted,  and  p.  51.'  would  probably  be  unfavourable  to  the  growth  of  new 
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rcffs,  and  tliertforc  to  tlie  protection  aflbrded  by  tliem.  I  can  conceive 
it  verj’  possible,  tliat  should,  at  some  period,  as  far  in  futurity  as  the 
secondary  rocks  are  in  the  past,  the  bed  of  the  Pacific,  with  its  atolls  and 
barrier  reefs,  be  raised  in  reefs,  by  an  elevation  of  some  thousand  feet,  and 
be  converted  into  a  continent,  that  scarcely  any,  or  none  of  the  existing 
reefs  would  be  preserved ;  but  only  widely  spread  beds  of  calcareous 
matter  derived  from  their  wear  and  tear.  As  a  corollary  from  this,  I  sus¬ 
pect  that  the  reefs  of  the  secondary  periods  (if  any,  as  is  probable,  existed), 
have  been  ground  into  sand,  and  no  longer  exist.  This  notion  will  cer- 
tainlj’  at  first  appear  preposterous  j  its  only  justification  lies  in  the  proba¬ 
bility  of  upward  movements  after  long  periodsof  subsidence,  being  exceed¬ 
ingly  slow  and  often  interrupted  by  pauses  of  rest,  and  perhaps  of  oscilla¬ 
tions  of  land,  during  all  which  the  soft  coral  rock  would  be  exposed  to  the 
action  of  waves  never  at  rest. 

This  notion,  preposterous  as  it  will  probably  appear,  would  not  have 
occurred  to  me,  had  I  not  several  times,  from  independent  reasons,  been 
driven  to  the  conclusion,  that  a  formation  to  be  preserved  to  a  very  dis¬ 
tant  tera  (or  which  probably  is  the  same  thing,  to  be  elevated  to  a  great 
1  height  from  its  original  level  over  a  wide  area)  must  be  of  gre.at  extent, 

I  and  must  be  covered  by  a  great  thickness  of  superincumbent  matter  in 

order  to  escape  the  chances  of  denudation.  I  have  come  to  this  conclu- 
'  siou  chiefly  from  considering  the  character  of  the  deposits  of  the  long 

series  of  formations  piled  one  upon  another,  in  Europe,  with  evidence 
of  land  near  many  of  them.  I  can  explain  my  me.aning  more  clearly 
by  looking  to  the  future ;  it  scarcely  seems  probable,  judging  from 
what  I  see  of  the  ancient  parts  of  the  crust  of  the  earth,  that  any  of 
the  numerous  sub-littoral  formations  (i.  e.  deposits  formed  along  and 
near  shores,  and  not  of  great  width  or  breadth',  now  accumulating  on 
most  parts  of  the  shores  of  Europe  (and  indeed  of  the  whole  world;,  al- 
f  though,  no  doubt,  many  of  them  must  be  of  considerable  thickness,  will 

be  preserved  to  a  period  as  far  in  the  future,  as  the  lias  or  chalk  are  in 
the  past,  but  that  only  those  deposits  of  the  present  day  will  be  preserved 
which  are  accumulating  over  a  wide  area,  and  which  shall  hereafter  chance 
to  be  protected  hi/  successive  thick  deposits.  I  shoidd  think  that  most  of  the 
sublittoral  deposits  of  the  present  day  will  suficr,  what  I  conclude  the 
sublittoral  formations  of  the  secondary  rcras  luive  generally  suffered, 
namely,  denudation.  Xow,  barrier  and  atoll  coral  reefs,  though,  accord¬ 
ing  to  my  theory,  of  great  thickness,  are,  in  the  above  sense,  not  widely 
extended ;  .and  hence  I  conclude  they  will  suffer,  as  I  suspect  ancient 
cor.al  reefs  have  suffered — the  same  fate  with  sublittoral  deposits. 

AVith  respeet  to  the  vertical  amount  of  subsidence,  requisite  by  my 
theory  to  have  produced  the  spaces  coloured  blue  on  the  map,  more  facts 
regarding  the  average  heights  of  islands  and  tracts  of  land  arc  wanted 
th.an  all  those,  even  if  perfectly  known,  which  this  one  world  of  ours 
would  afford  ;  for  the  question  of  the  probable  amount,  or,  which  is  the 
same  thing,  the  probable  thickness  of  the  coral-reef,  resolves  itself  into 
this, — \\'liat  is  the  ordinary  height  of  tracts  of  land,  or  groups  of  Islands 
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of  tlic  size  of  the  existing  groups  of  atolls  (excepting  as  many  of  the  high¬ 
est  islands  or  mountains  in  such  groups,  as  there  usually  occur  of  “  en¬ 
circled  islands”  in  groups  of  atolls)  ?  and  likewise  what  is  the  ordinary 
height  of  the  single  scattered  islands  between  such  groups  of  islands  ? — 
subsidence  sufficient  to  bury  all  these  islands  (with  the  aboTe  exception) 
my  theory  absolutely  requires,  but  no  more.  In  my  volume,  I  rather 
vaguely  concluded  that  the  atolls,  which  are  studded  in  so  marvellous  a 
manner  over  wide  spaces  of  ocean,  marked  the  spots  where  the  moun¬ 
tains  of  a  great  continent  lay  buried,  instead  of  merely  separate  tracts  of 
land  or  mountainous  islands ;  and  I  was  thus  led  to  speak  somewhat  more 
strongly  than  warranted,  of  the  probable  vertical  amount  of  subsidence 
in  the  areas  in  question. 

Mr  Lyell  in  the  note  alluded  to,  thinks  we  .are  much  too  i''norant  of 
intra-tropical  geology  (and  ignorant  enough  we  certainly  are)  to  ;.ffirm 
that  calcareous  rocks  of  the  supposed  thickness  of  coral  reefs,  do  not 
occur.  I  am  inclined  to  lay  consider.able  stress  on  this.  I  do  not  expect 
the  foregoing  view  will  appear  at  all  satisfactory  to  any  one  besides  my¬ 
self, — I  believe,  however,  there  is  more  in  it  than  mere  special  ple.ading. 
The  case,  undoubtedly,  is  very  perplexing  ;  but  I  have  the  confidence  to 
think,  that  the  theory  explains  so  well  many  facts,  that  I  shall  hold  fast 
by  it,  in  the  face  of  two  or  three  puzzles,  even  as  good  ones  as  your  third 
objection.  Believe  me,  my  Dear  Sir,  yours  very  truly, 

Charles  Darwin. 


Description  of  an  improved  Tilting  Apparatus  for  emptying 
Waggons  at  the  termini  of  Railways^  Shipping-Places,  <^-c.,  as 
used  at  the  Magheramorne  Lime-iVorks,  Ireland.  With  a 
Plate.  By  James  Thomson,  Esq.,  F.R.S.E.,  M.R.I.A., 
F.R.S.S.A.,  Civil  Engineer,  Glasgow.  Communicated  by 
the  Royal  Scottish  Society  of  Arts.* 

The  api)aratus  may  be  generally  described  as  consisting  of 
three  parts,  viz  : — 

Is/,  The  cast-iron  brackets  or  quadrants  for  supporting  the 
machine,  Plate  a  a  a. 

2d,  The  tilting-framc  upon  which  the  waggon  is  placed, 
b  b, — and 

3</,  The  malleable  iron-swings  for  suspending  the  frame  to 
the  brackets,  c  c. 

The  supporting  brackets  a  a  a,  arc  bolted  to  the  wooden 
frame  d  d,  of  a  moveable  shipping  platform,  by  means  of  which 


*  Bead  before  the  Koyal  Scottish  Society  of  Arts,  and  working  model  ex¬ 
hibited.  10th  January  1842,  and  the  Society’s  Honorary  Silver  Modal  .award¬ 
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the  apparatus  is  advanced  at  pleasure,  and  made  to  project  be¬ 
yond  the  wharf  so  as  to  discharge  the  waggon  immediately 
over  the  hold  of  a  vessel. 

The  tilting-frame  is  formed  of  two  cast-iron  cheeks  or  side?, 
as  shewn  in  fig.  4,  having  in  each  two  slots  or  grooves  for  at¬ 
taching  to  the  swings,  and  for  adjustment  of  the  apparatus. 
These  sides  of  the  frame  are  connected  together  by  two  flat 
malleable  iron  stays  e  e,  as  represented  in  fig.  3,  with  two 
bolts  in  each  end,  and  a  light  round  iron  stay^j  at  the  curved 
ends. 

The  swings  are  attached  to  the  frame  by  means  of  snubs 
g  g,  which  are  bolted  vertically  to  the  lower  ends  of  the  swings 
and  horizontally  to  the  sides  of  the  frame,  the  bolts  passing 
through  the  grooves  or  slots  already  mentioned,  in  which  they 
are  moveable — the  upper  ends  of  the  swings  work  upon  mal¬ 
leable  iron  journals  fastened  in  the  top  of  the  cast-iron 
brackets.  When  the  apparatus  is  properly  adjusted  (which 
is  done  by  moving  the  tilting-frame  forward  or  backward 
upon  the  swings  by  means  of  the  adjusting  slots),  the  waggon, 
on  taking  its  position,  should  be  so  placed  that  its  centre  of 
gravity  may  be  slightly  in  advance  of  the  point  of  suspension. 

The  rails  to  the  tilting-frame  ai’e  laid  with  a  gentle  decli¬ 
vity,  so  that  the  waggon  may  be  brought  upon  it  with  a  slight 
impetus  just  sufficient  to  set  the  frame  in  motion — the  waggon 
will  then  immediately  fall  into  a  position  ready  to  discharge, 
as  shewn  in  fig  2,  when  by  a  simple  contrivance,  which  may 
be  effected  in  various  ways,  the  door  of  the  waggon  is  opened 
from  behind  by  a  handle  and  connecting-rod  communicating 
with  the  door-latch,  and  the  load  discharged. 

White  loaded,  the  position  of  the  waggon  will  of  itself  remain 
the  same,  being  in  equilibrio  ;  but  immediately  after  it  is  dis- 
eharged,  and  consequently  the  centre  of  gravity  thrown  behind 
the  point  of  suspension,  the  tendency  of  the  waggon  is  then  to 
resume  the  horizontal  position,  which,  however,  it  is  prevented 
from  doing,  by  means  of  the  spur  h,  until  completely  emptied 
— the  spur  is  then  disengaged,  and  the  waggon  resumes  its 
level  position  ready  to  be  removed. 

The  whole  operation  of  discharging  a  waggon  (of  whatever 
weight)  is  effected  with  perfect  safety  and  facility  in  a  few 
seconds,  and  one  very  important  desi  leratum  is  supplied  by 
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this  apparatus,  viz. : — the  practicability  of  discharpinj  waggons 
of  different  dimensions  and  different  shed  wheels  upon  the  same 
tilting-frame- 

The  advantages  of  the  apparatus  have  been  fully  tested  at 
the  Maghei'amorne  lime-works  in  Ireland,  where  they  were  first 
applied,  and  have  since  been  in  constant  operation  for  the  last 
three  years,  discharging  waggons  of  three  tons  with  24-inch 
wheels,  and  waggons  of  only  20  cwt.  and  20-inch  wheels,  with 
perfect  facility  and  expedition — the  cost  of  each  apparatus 
not  exceeding  from  I'lO  to  £11  complete. 

Report  of  the  Committee  of  the  llogal  Scottish  Societg 
of  Arts,  on  Mr  Thomson's  Tilting  Apparatus  for  loaded 
Waggons. 

Refore  the  termination  of  the  last  Session,  your  Committee 
held  a  meeting  to  consider  the  merits  of  Mr  Thomson’s  im¬ 
proved  tilting  apparatus,  and  though  .they  were  well  satisfied 
with  the  principle  on  which  the  apparatus  is  constructed,  in  so 
far  as  could  be  judged  from  the  drawings,  yet  your  Committee 
deeming  it  expedient  that  they  should  have  a  report  from  the 
persons  using  the  machine  in  the  locality  named  by  Mr  Thom¬ 
son,  deferred  coming  to  a  conclusion  on  the  subject,  and  submit¬ 
ted  an  interim  report.  Ui)on  this  they  were  instructed  to  corre¬ 
spond  with  such  persons  atMagheramornc  as  might  be  consider¬ 
ed  qualified  to  give  an  opinion  of  the  working  of  the  machine. 

A  correspondence  was  accordingly  opened  with  Mr  Maxwell, 
manager  of  the  lime-works  at  Magheramorne,  and  the  accom¬ 
panying  letter,  dated  21st  October,  contains  ^Ir  Maxwell’s  re¬ 
port  of  the  practical  working  of  the  apparatus. 

Your  Committee  have,  therefore,  now  no  hesitation  in  giving 
a  very  favourable  opinion  of  Mr  Thomson’s  improvements  on 
this  tilting  apparatus,  and  they  are  the  more  strongly  induced  to 
report  thus  favourably,  from  having  lately  learned  that  the  im¬ 
proved  apparatus  is  now  being  introduced  upon  the  coal-whaiTs 
of  the  ^lonkland  and  other  canals ;  and  it  is,  therefore,  humbly 
suggested,  that  Mr  Thomson  merits  the  marked  approbation  of 
the  Society.  All  which  is  humbly  reported  by  your  Committee, 

James  Stucht.  Convener. 

I'diiih.liffI:,  ’Ulvl'i'  luJ  j. 
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Maoiieiumorn’e,  21s<  October  184i. 

Sin, — 1  am  in  receipt  of  your  favour  of  the  17lh  inst., 
making  oniiuiry  in  regard  to  Mr  Thomson’s  tilting  machine, 
and  in  reply,  I  am  happy  in  the  opportunity  of  bearing  testimony 
to  the  groat  value  and  usefulness  of  the  invention.  Five  of 
them  were  erected  at  our  works  here,  about  live  years  ago, 
and  have  been  in  constant  and  daily  use  since,  and  nothing 
could  be  more  admirable  than  the  ease  and  simplicity  with 
which  they  work,  or  the  perfect  manner  they  answer  the  pur¬ 
pose  for  which  they  were  intended,  and  in  that  time,  without 
any  of  them  requiring  the  replacement  of  almost  a  single  bolt. 
Altogether  I  have  seen  no  ajjparatus  of  the  kind  so  well 
adapted  for  loading  vessels  with  coals,  limestone,  or  other 
articles  of  a  similar  heavy  description. — I  am.  Sir,  your 
obedient  Servant. 

Tiio.  Maxwell. 

James  Slight,  Esq.,  Ediuburg’n. 


Desenplion  of  the  Elaps  Jamesoni,  a  New  Species  of  Serpent 
from  Demcrara.  lly  Thomas  S.  Tuaill,  M.D.,  F.ll.S.E. 

M.W.  S.,  &c.  Communicated  by  the  Author.* 

Tiils  very  elegant  serpent  was  received  from  Demerara 
many  years  ago,  with  a  collection  of  other  snakes ;  and  ap¬ 
pears  to  have  hitherto  escaped  the  researches  of  the  natural¬ 
ists  who  have  publi.shcd  on  the  animals  of  liquinoxial  Ame¬ 
rica.  I  have  lately  examined  it  anatomically,  and  find  it  pro¬ 
vided  with  true  moveable  fangs,  and  with  a  gland,  not  granu¬ 
lar,  like  the  salivary  glands  of  innocuous  snakes,  but  very 
much  resembling  that  of  our  viper,  covered  W’ith  an  albugi¬ 
neous  tunic,  and  sending  a  small  but  distinct  duct  to  the  root 
of  its  fangs.  Not  having  met  with  a  description  of  this  spe¬ 
cies  in  any  work  on  ophiology,  I  consider  it  as  an  undescribed 
species,  and  propose  naming  it  in  honour  of  the  distinguished 
Professor  of  Natural  History  in  this  University. 

The  general  form  of  this  serpent,  and  length  of  its  tail,  ap¬ 
proximate  it  to  the  genus  Coluber  of  M.  Schlegel ;  its  physio¬ 
gnomy  to  his  genus  hy codon;  but  its  fangs,  the  whole  structure 
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of  its  mouth,  and  tho  fossiiho  in  its  nasal  plates,  indicate  that 
t  belongs  to  the  genus  EUtps.  Perhaps  it  might  form  the 


tyi)e  of  a  new  genus  of  venomous  serpents  ;  but  unless  otlicr 
species  resembling  it  be  hereafter  fotind,  it  is  better  to  avoid 
the  multiplication  of  genera, — the  rage  for  which  has  too  often 
greatly  retarded  the  study  of  Natural  H  istory.  1  have,  therefore, 
considered  it  as  an  Efaps,  and  beg  l(;ave  to  designate  it 

Elaps  Jamesoni. 

The  only  specimen  which  1  have  seen,  and  which  is  in  my 
jiossession,  measures 

Ft.  Iiulius. 

From  the  snout  to  the  anus,  .  .  .  =4  0 

From  the  anus  to  the  extremity  of  the  tail,  =1  7.5 

F.xtreme  length,  .  .  =0  1.5 

Ciroumference  of  the  trunk  where  thickest.  =0  4.5 

I.engtli  of  the  head,  .....  =0  1.3 

The  trunk  diminishes  towards  the  neck  and  tail.  The  back 
is  slightly  carinated  ;  the  abdomen  is  large  ;  the  tail  tapers  gra¬ 
dually  ;  the  settles  are  lozenge-shaped,  smooth,  and  arranged 
in  fifteen  rows ;  the  scuta  are  wide,  and  number  220  f  108 
(tbe  first,  as  in  Schlegel’s  work,  indicating  the  abdominal,  tho 
hitter  the  divided  eaudal  scuta).  The  general  colour  of  the 
upper  part  of  the  animal  is  of  a  bluish-grey  ;  but  where  the 
epidermis  has  peeled  oif,  the  scales  arc  of  a  brilliant  sky-blue. 
Each  scale  on  the  posterior  part  of  the  body,  and  also  on  the 
whole  tail,  is  edged  with  deep  black ;  and  on  the  latter  they 
are,  moreover,  tipt  with  the  same  colour,  giving  a  very  ele¬ 
gant  apiiearance  to  this  snake.  The  general  colour  of  the 
under  parts  of  the  body  is  yellowish-white,  but  the  abdominal 
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scuta  near  the  anus  have  their  posterior  edges  black,  and  the 
divided  scuta  of  the  tail  are  deeply  edged  with  the  same  hue. 
The  plates  protecting  the  head  are  nine,  of  the  normal  shape  ; 
the  vertical  plate  is  middle-sized ;  the  temporals  are  rather 
large ;  the  occipitals  very  large ;  the  posterior  frontals  are 
considerably  larger  than  the  anterior  pair  ;  the  superciliaries 
are  large ;  the  rostral  is  rounded,  and  emarginate  below ; 
each  nasal  plate  has  a  sulcus,  in  which  are  placed  the  open, 
lateral  nostrils ;  the  frenals  are  wanting.  There  are  four  pos¬ 
terior  and  three  anterior  orbitcr  plates.  There  are  eight  su¬ 
perior  and  ten  inferior  labial  plates. 

The  eye  is  rather  large  and  prominent;  the  pupil  orbicular. 

The  fangs  are  slender,  and  have  a  distinct  longitudinal  fur¬ 
row  on  their  anterior  convex  surface,  as  in  Sehlegel’s  first 
subdivision  of  venomous  serpents.  They  are  attached  to  the 
maxillary  bones,  which  are,  as  usual  in  venomous  snakes, 
moveable  by  muscles  attached  to  the  pterygoid  bones.  The 
poison-gland,  placed  at  the  angle  of  the  jaw,  is  covered  by  a 
firm  albugineous  tunic,  has  a  cellular  structure,  and  sends  off 
a  slender  poison  duct,  in  the  usual  manner,  to  the  root  of  the 
fangs. 

These  particulars  are  noticed  to  shew  that  this  serpent 
really  belongs  to  the  true  venomous  snakes,  not  to  the  Lyco- 
ilons,  with  which  a  superficial  view'  might  readily  confound  it, 
iis  it  has  several  analogies  with  that  genus  of  harmless  ser¬ 
pents. 

Edinburgh  I'niveksity,  March  19.  1842. 

On  the  Application  of  the  Hypothesis  of  M.  Penetz  to  the  Er¬ 
ratic  Phenomena  of  the  North  ;  a  Letter  addressed  to  M. 

Macaire,  Counsellor  of  State,  by  M.  Jean  de  Charpentier.* 

Sir — You  have  been  good  enough  to  take  the  trouble  of 

*  From  the  Bibliothiquc  Universellc  de  Geneve,  No.  78.  As  we  Lave 
all  along  endeavoured,  so  far  as  our  space  permitted,  to  convey  to  our 
rc.aders  full  information  respecting  glaciers,  and  tlie  topics  more  imme¬ 
diately  connected  with  them,  we  collected,  at  p.  1(!0  of  vol.  xxx.,  references 
to  the  most  important  papers  which  had  appeared  in  this  Journal  on  the 
S'lbject ;  and  we  now  continue  that  list,  premising  the  titles  of  some  shorter 
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giving  in  the  Hibliothcque  Univcrselle  de  Geneve  an  account  of 
iny  Essai  stir  les  glaciers  et  le  terrain  ermtique  da  bassin  da 
Rhone.*  I  there  remarked  with  much  satisfaction  that  you 
have  perused  that  work  with  attention,  and  have  completely 
understood  the  ideas  which  it  was  my  intention  to  express. 
In  fact,  I  think  it  v/ould  be  impossible  to  prepare  a  better  ab¬ 
stract  than  you  have  published  of  a  work  which,  in  some  mea¬ 
sure,  is  only  a  summary  of  observations.  I  therefore  rcfpiest 
you  to  accept  of  my  sincere  thanks  on  this  account,  and  also 
for  all  the  kind  observations  regarding  me,  which,  on  that  oc¬ 
casion,  were  dictated  by  your  indulgent  goodness. 

If  all  my  readers  had  considered  the  sulyect  with  the  same 
attention  and  the  same  sagacity  which  you  have  brought  to 


communications  published  previously  to  vol.  xxx.,  but  not  included  in  our 
former  note  :  Vol.  xviii.  p.  3(13,  Klodcn  on  the  Origin  of  the  Erratie  Blocks 
of  the  North  of  Germany.  Vol.  xxiii.  p.  CO,  Sefstriim  on  the  Traces  of  a 
vast  Ancient  Flood  (On  o^nrs  and  Jutlcorirtior).  Vol.  xxiv.,  p.  438,  Von 
Baer  on  the  Transported  Blocks  of  the  South  Coast  of  Finland.  Vol.  xxix. 
p.  183,  On  the  Origin  of  Fissures  in  Glacicr.s,  and  on  Sefstrom’s  Investig.i- 
tions.  Vol.  xxx.  pp.  ICO  and  284,  Dr  Martens  on  the  Glaciers  of  Spitzber- 
gen,  compared  with  those  of  Switzerland  and  Norway  ;  p.  1!I4,  Dr  Buckland 
on  the  former  existence  of  Glaciers  in  Scotland:  p.  1119,  Mr  Lycll  on  the 
Geological  Evidence  of  the  former  existence  of  Glaciers  in  Forfarshire; 
p.  202,  Dr  Buckland  on  the  former  existence  of  Glaciers  in  the  North  of 
England.  Vol.  xxxi.  p.  38,  Dr  Black  on  the  Antediluvian  Congelation  of 
the  Interstitial  Water  cf  Bocks  ;  p.  3G,  Captain  Vetch  on  Icebergs,  Sc. ;  p. 
77,  M.  Benoir  on  the  Traces  of  Ancient  Glaciers  in  Dauphiny  and  in 
Northern  Russia  ;  p.  252,  M.  Bobert  on  the  Grooves  and  Furrows  on  the 
Bocks  of  Scandinavia ;  p.  233,  M.  Bohtlingk  on  the  Traces  of  the  last  Bc- 
volution  in  Scandinavia.  Vol.  xxxii.  p.  70,  Professor  Hitchcock  on  Glacial 
Action,  &c.,  in  America  ;  p.  84,  Professor  Forbes  on  a  Bemarkable  Struc¬ 
ture  observed  by  him  in  the  Ice  of  Glaciers ;  p.  103,  M.  Bohtlingk  on  the 
Scratches  and  Furrows  observed  on  the  Bocks  of  Finl.ind  ;  p.  291,  M. 
Desor’s  Account  of  an  Ascent  of  the  Jungfrau.  A'ol.  xxxiii.  p.  1,  Sir  G. 
Blackcnzie  on  an  Hypothesis  to  account  for  the  Origin  of  Glaciers  ;  p.  30, 
Professor  Bronn  on  the  Glacier  Theory  of  Agassiz;  p.  104,  M.  de  Char- 
pentier  on  the  Glaciers  and  Erratic  Formation  of  the  Valley  of  the  Bhone ; 
p.  124,  Mr  Murchison  on  the  Glacial  Theory  ;  p.  ICl,  M.  Studer  on  the  Di¬ 
luvium  and  Erratic  Blocks  of  Switzerland;  p.  217,  Professor  Agassiz  on 
the  Glacial  Theory  and  its  Recent  Progress  ;  p.  338,  Professor  Forbes’  Re¬ 
cent  Observations  on  Gl.aciers  :  p.  332,  Mr  Darwin  on  the  Ancient  Glaciers 
of  Caern.arvonshire  ;  p.  399,  Professor  Agassiz’  Recent  Observations  on  the 
Glacier  of  the  Aar. — Emx, 

*  Jameson’s  Journal,  vol.  xxxiii.  p.  104. 
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bear  on  it,  the  hypothesis  of  M.  Venetz,  that  is  to  say,  the 
hypothesis  which  attributes  the  transport  of  erratic  blocks  to 
glaciers,  would  certainly  by  this  time  have  gained  a  larger 
number  of  supporters.  There  arc,  it  is  true,  many  persons 
who  adopt  it  for  the  explanation  of  the  erratic  phenomena  of 
the  Alps ;  but  this  is  not  the  case  with  regard  to  the  erratic 
phenomena  of  the  north  of  Europe.  Nevertheless,  there  seems 
to  me  to  be  so  great  an  analogy  between  the  erratic  phenomena 
of  the  north  and  those  of  the  Alps  and  the  Pyrenees,  that  we 
may  assert  that  there  is  an  almost  complete  identity.  Not  hav¬ 
ing  visited  any  of  the  coiintries  of  the  north,  I  only  know  the 
erratic  phenomenon  of  Scandinavia  by  the  descriptions  that 
have  been  given  of  it,  but  the  most  interesting  of  these  had 
not  appeared,  or  at  least  had  not  come  under  my  notice,  be¬ 
fore  tlie  publication  of  my  book.  Judging  from  the  descriptions 
given  by  skilful  obsci’vers  and  good  geologists,  the  diiference 
between  the  erratic  formations  of  the  north  and  those  of  the 
south,  consists  solely  in  the  extent  of  the  dispersion  of  the 
debris  ;  that  dispersion  being  in  the  north  spread  over  a  sur¬ 
face  incomparably  greater  than  in  the  south.  It  appears, 
moreover,  that  in  the  north,  floating  masses  of  ice  have  had  a 
share  in  producing  this  dispersion,  whereas  in  the  south,  such 
an  agent  has  been  so  feeble  in  its  operation,  if  it  existed  at 
all,  that  traces  of  its  action  have  not  yet  been  ascertained. 

Although  I  am  far  from  pretending  that  analogous,  or  even 
identical  facts,  are  always  the  result  of  a  common  cause,  it 
seems  to  me  that  the  glacier  hypothesis  explains  the  erratic 
phenomena  of  Scandinavia  quite  as  well  as  it  does  those  of 
the  Alps.  The  great  rei)ugnance  which  has  hitherto  been 
shewn  to  the  application  of  this  hypothesis  to  the  transport  of 
the  erratic  debris  of  the  north,  proceeds.  Is/,  From  the  false 
idea  that  has  been  adopted  of  the  mode  of  formation,  the  de¬ 
velopment,  and  the  movement  of  glaciers ;  and,  2(/,  From  the 
error  of  believing  that  the  glacier  hypothesis  excludes  all 
operation  of  other  agents. 

Notwithstanding  the  care  I  took  in  the  first  part  of  my 
book  to  describe,  as  clearly  as  was  possible  for  me,  the  chief 
phenomena  of  glaciers,  and  to  explain  their  theory,  it  never¬ 
theless  appears  that  I  have  not  always  been  properly  under- 
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stood,  for  there  are  still  many  persons  who  never  hear  the 
word  glacier,  without  associating  with  it  the  idea  of  moun¬ 
tains,  lofty  mountains,  mountains  of  many  thousand  feet  in 
height.  Such  individuals  think  that  mountains  are  an  indis¬ 
pensable  condition  for  the  existence  of  glaciers  ;  but  such  an 
opinion  is  quite  erroneous.  Mountains  do  not  exercise  any 
direct  influence  on  glaciers,  except  that  they  sometimes  favour 
the  accumulation  of  snow  drifted  by  the  wind.  It  is  only 
their  cold,  snowy,  and  rainy  climate  which  causes  the  for¬ 
mation,  development,  and  movement  of  glaciers.  Now,  then, 
if  from  any  cause  a  similar  climate  existed  in  a  flat  country, 
were  it  even  at  the  level  of  the  sea,  there  would  be  nothing 
to  prevent  glaciers  from  being  formed  and  developed.  Nor 
is  the  declivity  of  the  surface  a  necessary  condition  for  their 
movement ;  for,  as  I  have  shewn  in  my  Essai  (§  14),  gla¬ 
ciers  do  not  move  by  the  action  of  their  own  gravity,  nor  by 
the  pressure  of  the  high  neves,  or  upper  snow  ;  this  movement 
being  produced  solely  by  the  dilation  which  the  ice  undergoes, 
when  the  water  that  it  has  absorbed  by  means  of  the  capillary 
fissures  traversing  its  whole  mass,  becomes  frozen.  Conse¬ 
quently,  if  a  cold,  snowy,  and  I’ainy  climate  existed  during  a 
long  course  of  years  in  a  region  forming  part  of  a  flat  and 
smooth  country,  and  if  the  summer  temperature  w'ere  insufh- 
cient  to  cause  the  complete  melting  of  the  w'inter  snows, 
these  snows  wwld  not  fail  to  be  converted  into  glacier.  If 
the  surface  of  that  region  presented  a  perfectly  horizontal 
plane,  the  glacier,  as  it  became  developed,  wmuld  extend  in 
the  direction  of  rays  from  the  centre  to  the  circumference  ; 
but  if  the  surface  were  inclined,  that  extension,  and  conse¬ 
quently  the  principal  movement,  would  take  place  in  the 
direction  of  the  line  of  greatest  inclination  (Essai,  §  22). 
These  considerations  render  it  apparent,  that  the  absence  of 
high  mountains,  and  the  presence  of  immense  plains,  in  coun¬ 
tries  where  the  erratic  debris  of  the  north  have  been  met  with, 
cannot  furnish  a  valid  objection  to  the  glacier  hypothesis. 

The  change  of  climate  supposed  by  the  hypothesis,  must 
have  occurred  after  the  great  catastrophe  which  has  modified 
the  surface  of  an  immense  extent  of  the  northern  hemisphere, 
and  has  given  to  the  principal  chain  of  the  Alps,  to  the  Atlas 
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gi’oup,  to  the  Caucasus,  to  the  Himalaya,  &c.,  their  [)reseiit 
configuration.*  It  must  have  been  the  effect,  the  inevitable 
consequence,  of  that  revolution  {Essai,  §  82).  The  facts  de¬ 
mand  this  conclusion  in  so  decisive  a  manner,  that  it  is  even 
admitted  by  geologists  who  do  not  adopt  the  glacier  hypo¬ 
thesis.  Thus  M.  Durochert  supposes,  “  that  the  winters  in 
Europe  were  colder  during  the  geological  period  which  imme¬ 
diately  preceded  the  present  one  that  is  to  say,  the  epoch 
during  which  the  dispersion  of  the  erratic  debris  took  place. 
This  opinion  is  supported  in  a  note  at  the  bottom  of  the  page 
by  ^I.  Elie  de  Beaumont.  Instead,  however,  of  supposing 
with  M.  Duroehcr,  the  existence  of  colder  winters  than  those 
of  the  present  day,  I  should  rather  be  inclined  to  believe  that 
they  were  more  snowy  than  they  now  are,  but  that  the  sum¬ 
mers  were  more  rainy  and  colder,  so  that  the  difference 
between  the  mean  temperature  of  summer  and  that  of  winter 
was  less  considerable  than  it  is  at  present.  Such  a  climate 
must  have  been  very  analogous  to  that  of  Terra  del  Fuego, 
and  the  northern  coast  of  the  Straits  of  Magellan  ;  for,  judg¬ 
ing  from  the  work  of  Mr  Darwin, +  the  climate  of  the  most 
southern  portions  of  America  is  perfectly  similar  to  that  which 
must  formerly  have  prevailed  in  the  north,  if  the  summers  in 
the  former  were  a  little  more  cold  and  more  rainy,  and  the 
winters  more  snowy.  If  this  w'ere  the  case,  these  regions 
would  now  present  us  with  the  same  phenomenon  which  was 
formerly  exhibited  in  the  north,  that  of  a  vast  country  entirely 
covered  by  an  immense  glacier. 

There  is  another  difficulty  which  prevents  many  persons 
from  adopting  the  hypothesis  of  glaciers  for  the  explanation 
of  the  erratic  phenomenon  of  the  noi’tli,  a  difficulty  arising 
solely  from  the  erroneous  idea  conceived  of  the  origin  of 
the  snow  or  the  ice  that  must  have  formed  that  immense 
glacier.  They,  in  fact,  imagine,  that  the  snow  which  has 
formed  the  ice  of  a  glacier,  proceeds  entirely  from  the  moun¬ 
tain  on  which  it  takes  its  origin  ;  and  they  found  this  opinion 


*  Elie  de  Beaumont  in  tlie  P’rench  tianslation  of  De  la  Beclie,  p.  C5t). 
t  Rep.  »rt  on  a  Memoir  by  M.  Duroclicr,  entitled,  Observations  svr  Ic  Phaw 
tu'  .ie  Diluvien  'Ians  le  Nord  lie  I'PuivjiC,  p.  25.  {Cvini'Us  Ih  udos,  vol.  xiv.  p. 
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on  the  fact,  that  they  find  at  the  foot  of  the  glacier,  among 
the  debris  brought  down  by  it,  fragments  of  rock  evidently 
detached  from  that  mountain.  Starting  with  this  idea,  they 
believe  that  the  hypothesis  in  question,  applied  to  the  erratic 
phenomenon  of  the  north,  obliges  them  to  admit  that  the  ice 
which  formerly  covered  the  countries  where  the  erratic  debris 
are  met  with,  that  is  to  say,  the  immense  extent  included  be¬ 
tween  the  north  of  Scandinavia,  ^loscow,  and  Leipsic,  came 
wholly  from  the  mountains  of  Norway  or  of  Spitzbergen,  or 
of  some  part  of  the  Polar  regions.  But  such  a  supposition  is 
quite  as  inadmissible  as  that  which  would  attribute  to  the 
source  of  the  Khone  all  the  water  which  that  river  contains 
when  it  falls  into  the  lake,  and  that  because  there  had  been 
recognised  among  the  wood  it  transports,  trees  evidently  de¬ 
rived  from  near  its  source.  The  absurdity  of  this  supposition, 
though  based  on  a  fact  which  is  very  true,  is  at  once  apparent. 
It  is  the  same  thing  with  glaciers ;  for  the  snow  which  has 
given  rise  to  the  formation  of  the  ice,  docs  not  all  come  from 
the  mountains  where  they  had  their  origin  ;  on  the  contraiw, 
the  ice  derived  from  the  hauts-neves  {Essai,  §  3  and  §  10) 
only  forms  a  part,  sometimes  a  very  small  one,  of  their  en¬ 
tire  mass.  In  fact,  as  the  ice  of  a  glacier  is  chiefly  produced 
by  the  congelation  of  the  water  which,  as  often  under  the 
form  of  rain  as  of  snow,  has  fallen  on  it  and  been  absorbed  by 
it,  it  is  evident  that  the  more  surface  a  glacier  presents,  the 
more  the  portion  of  ice  having  that  origin  ought  to  be  consi¬ 
derable,  compared  with  that  which  has  really  descended  from 
the  mountain.  There  is  therefore  no  need  of  supposing  that 
all  the  ice  of  the  diluvian  glacier  of  the  north  came  from  one 
single  point ;  on  the  contrary,  that  vast  glacier  would  be  con¬ 
stantly  increased  by  the  rain  and  the  snow  falling  directly 
upon  it,  and  its  increase  must  have  gone  on  augmenting  in 
proportion  as  it  acquired  a  hu’ger  surface. 

^Ve  must  no  longer  persuade  ourselves  that  the  change  in 
the  snows  of  the  north  only  commenced  its  operations  at  one 
single  locality,  moi’e  or  less  limited.  This  change  must  have 
taken  place  simultaneously  in  the  whole  region  where  the 
summer  temperature  was  not  sufficiently  high  to  cause  the 
entire  disappearance  of  the  winter  snows.  Such  a  state  of  the 
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climate  must  have  extended  over  a  large  surfaee,  which  must 
have  comprised,  as  we  shall  immediately  see,  Finmark,  Lap- 
land,  Norwa\',  and  the  greater  part  of  Sweden  and  Finland. 
Consequently,  a  glacier  formed  at  once  over  so  large  a  siu’face, 
must,  in  a  short  time,  have  acquired  an  immense  development. 
As  it  crossed  the  Baltic  and  e.vtended  to  the  north  of  Gei’- 
many,  Prussia,  and  the  plains  of  Russia,  as  far  as  ^loscow^ 
there  is  nothing  extraordinary  in  supposing  that  the  erratic 
formation  really  reaches  to  Moscow,  Stezyka,  Oppeln,  Leipsic, 
t&c.,  and  that  in  the  indications  of  the  boundary  of  this  forma¬ 
tion,  it  may  sometimes  have  been  regarded  as  identical  with 
the  diluvium,  as  1  am  almost  tempted  to  believe. 

These  considerations  shew  us  that  the  supposition  of  a 
glacier  occupying  nearly  the  whole  of  Scandinavia,  and  stretch¬ 
ing  over  a  portion  of  the  countries  situated  to  the  south  of  the 
Baltic,  does  not  imply  any  thing  impossible  or  contrary  to  the 
laws  of  physics.  Tlie  only  thing  that  may  appear  at  first 
sight  a  difficulty,  is  the  circumstance,  that  this  glacier  must 
have  traversed  the  Baltic  and  its  gulfs,  and  that  sea  must  un¬ 
doubtedly  have  been,  at  the  period  alluded  to,  of  much  greater 
extent  than  it  now  is.  But  what  1  have  said  in  my  lissay 
(§  305)  regarding  the  lakes  which  occurred  in  the  course 
of  the  diluvian  glaciers  of  the  Alps,  is  equally  applicable  to 
the  sea ;  while  the  localities  where  there  were  no  currents  of  an 
elevated  temperature,  like  the  Gulf  Stream,  could  not  have 
been  an  obstacle  to  the  progression  of  a  glacier  of  such  vast 
breadth  as  the  diluvian  glacier  of  the  north. 

The  erratic  formation  presents  itself  in  the  north  under  the 
same  form  as  in  the  Alps,  and  exhibits  the  same  phenomena. 
Thus,  the  debris  of  the  rocks  are  sometimes  scattered  w’idely, 
which  is  most  frequently  the  case,  and  sometimes  accumulated 
in  bands  or  mounds.  Fragments  of  all  sizes  are  met  with 
mixed  pell-mell,  without  any  separation,  according  to  their 
volume.  Many  of  them  have  their  prominent  portions  well 
preserved,  as  well  as  their  surfaees.  The  rocks,  as  in  the 
Alps,  exhibit  marks  of  wearing  and  rubbing,  smooth  surfaces, 
stri.T,  furrows,  and  vertical  erosions  in  the  form  of  caul¬ 
drons. 

Deposits  of  diluvium  are  likewise  met  with,  comfosed  of 
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beds  of  pebbles,  of  sand,  and  of  mud,  and  not  only  within  the 
limits  of  the  erratic  formation,  but  also  beyond  them,  at  a 
great  distance  to  the  south.  The  Scandinavian  diluvium, 
indeed,  covers  a  eonsiderable  extent  of  the  north-west  of 
Russia,  of  Prussia,  of  Poland,  and  of  the  north  of  Germany. 
This  formation,  whose  materials  have  evidently  been  trans¬ 
ported  and  deposited  by  water,  offers  a  feature  which  has  not 
yet  been  observed  in  the  Alps,  and  that  consists  in  the  pre¬ 
sence  of  well-preserved  angular  debris,  and  of  large  blocks, 
beyond  the  domain  of  the  erratic  formation.  The  good  state 
of  preservation  of  their  surface,  of  their  angles,  and  of  their 
edges,  as  well  as  the  eonsiderable  volume  of  a  large  number  of 
them,  do  not  allow  of  their  being  regarded  as  having  been  trans¬ 
ported  by  water.  It  is  therefore  to  be  presumed,  that  their 
transport  was  effected  by  floating  ice.  The  external  eonfigu- 
ration  of  the  region  in  which  the  glacier  had  its  origin,  and 
that  of  the  countries  successively  invaded,  far  from  being  un¬ 
favourable  to  this  supposition,  render  it,  on  the  contrary,  very 
probable.  In  fact,  the  masses  of  ice  which  must  from  time  to 
time  have  been  detached  from  the  glacier,  and  carried  away 
by  the  water,  had  not,  as  in  the  Alps,  to  cross  narrow  defiles, 
or  to  follow  valleys  with  numerous  windings,  in  which  they 
would  be  speedily  broken  up  against  the  mountains  forming 
the  re-entering  angle  of  the  bend. 

The  marine  shells  fre(]uently  found  in  the  diluvium,  prove 
that,  at  the  epoch  of  its  formation,  the  countries  where  they 
are  observed  must  have  been  submerged  by  the  sea.  The 
perfect  preservation  of  these  molluscous  animals,  belonging 
chiefly  to  species  still  living  in  the  seas  of  the  north,  and  the 
str.atification,  often  very  regular,  of  these  sedimentary  de¬ 
posits,  do  not  allow  us  to  doubt  that  the  materials  were  trans¬ 
ported  by  slow  currents,  or,  at  all  events,  by  currents  of  but 
little  rapidity. 

But  those  who  reject  the  glacier  hypothesis,  and  wish  to 
explain  the  erratic  phenomena  of  the  north  solely  by  floating 
ice  and  currents,  fall,  in  my  oj)inion,  into  great  improbabili¬ 
ties.  First  of  all,  in  order  to  explain  the  marks  of  rubbing 
and  of  wearing  on  the  rocks,  they  are  obliged  to  commence 
with  the  supposition  of  an  enormous  current,  flowing  from 
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north  and  south,  and  for  whoso  origin  they  have  to  seek  to 
i  the  north  of  Scandinavia,  perhaps  even  beyond  Spitzbergen 

and  the  neighbouring  islands,  towards  the  polar  regions.”* 
In  order  to  account  for  the  facts,  it  is  absolutely  necessary  to 
admit  that  this  current,  like  a  howing  tide,  had  risen  on  the 
I  coast  of  Finmark  to  the  height  of  2500  feet  above  the  present 

level  of  the  sea,  because  it  is  at  that  elevation,  on  the  summit 
of  the  mountain  of  Raipas  and  on  the  high  plateau  of  Nor¬ 
wegian  Lapland,  that  M.  Durochcr  found  polished  and  grooved 
j  surfaces  of  rock.  Rut  pure  water  cannot  polish  and  scoop 

I  out  rocks;  and  we  are  thus  farther  constrained  to  admit,  on 

this  hypothesis,  that  the  current  was  charged  witli  matter 
from  the  bottom  of  the  sea  to  the  height  of  2500  feet  above 
its  present  level. 

I  confess  I  cannot  conceive  what  catastrophe  could  have 
produced  such  a  current,  a  tide  so  monstrous ;  nor  can  I  ima- 
I  ginc  the  current  itself,  especially  when  I  consider  that  this 

mass  of  water  could  not  be  confined  between  the  mountains 
of  a  valley,  but  that  it  must  have  been  accumulated  on  an 
open  and  boundless  sea.  The  supposition  of  the  soulirement 
I  of  an  island,  of  a  vast  island,  even  of  a  continent,  does  not 

■  explain  to  me,  in  a  satisfactory  manner,  this  enormous  current. 

If  the  soitlevemcnt  was  gradual,  it  could  not  occasion  rapid 
currents,  and  still  less  so  great  an  accumulation  of  water  on 
the  surface  of  the  sea.  We  must,  therefore,  suppose  that  this 
soulevement  was  as  sudden  as  the  explosion  of  a  mine  ;  but  a 
sudden  and  instantaneous  soulevement  seems  to  me  the  least 
probable  occurrence  in  the  world. 

But  leaving  aside  the  difficulties  arising  from  the  cause  and 
I  the  mode  of  formation  of  this  current,  let  us  suppose  it  to 

'  have  been  such  as  is  required  by  the  hypothesis,  that  is  to 

say,  endowed  with  great  rapidity,  and  charged  with  materials 
for  rounding  rocks,  polishing  surfaces  to  a  height  of  2500  feet, 
and  forming  those  accumulations  of  debris  in  the  form  of 
mounds  or  causeways,  known  in  Sweden  by  the  name  of  itsars. 
In  this  case,  I  would  ask.  What  has  become  of  these  materials  ? 
Have  they,  perhaps,  been  all  employed  in  the  construction  of 


*  M.  Duioclicr,  Manuire,  p.  32.  (Conniles  Ii'.ndu$,  vol.  xiv.  p.  108.  Edit.) 
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the  iisurs  ?  That  cannot  be,  because  the  total  mass  of  these 
accumulations  is  much  too  small  compared  with  the  quantity 
of  rocky  debris  which  the  current  must  have  transported. 
Perl'.aps  this  excess,  this  surplus  of  materials,  may  have  given 
rise  to  the  deposit  of  diluvium  which  is  of  such  extent  in  the 
north  of  Europe  ?  But  neither  could  that  be  the  case,  for 
the  stratification,  often  very  regular,  of  this  formation,  and 
the  good  state  of  preservation  of  the  shells  which  it  contains, 
do  not  allow  us  to  attribute  its  formation  to  a  current  so 
sudden  and  so  impetuous  as  that  one  must  have  been  which 
is  supposed  to  have  abraded  and  furrowed  the  rocks,  and  to 
have  transported  the  blocks  constituting  the  iisars.  How  did 
these  matters  not  fill  up,  if  not  the  Gulfs  of  Scandinavia,  at 
all  events  the  lakes  existing  in  such  abundance  in  the  coun¬ 
tries  invaded  by  this  debacle  I  I  am  indeed  unable  to  give  a 
reply  to  this  question. 

Perhaps  an  objection  to  the  glacier  hypothesis  will  be  found 
in  the  quantity  of  debris  composing  the  erratic  formation, 
for  it  may  be  said,  and  wdth  much  reason,  that  the  mountains 
which  I’ose  above  the  surface  of  the  glacier  were  too  few  in 
number,  and  presented  too  limited  a  superficies,  to  allow  of 
the  eboulements  which  fell  on  the  glacier,  furnishing  a  mass 
of  debris  so  considerable  as  that  now  found  distributed.  This 
objection  would,  indeed,  be  unanswerable,  if  the  materials 
which  a  glacier  transports  must  necessarily  have  fallen  on  its 
surface.  But  it  is  not  so,  for  the  fragments  of  rock  which  we 
find  on  the  ridge  of  a  glacier  are  not  all  derived  from  eboule- 
ments ;  on  the  contrary,  there  are  many  of  them  which  come 
from  the  bottom  or  bed  of  the  glacier.  As  to  the  manner  in 
which  these  stones  arrive  at  the  surface  from  the  bottom  or  bed 
of  a  glacier,  I  have  described  it  in  detail  in  my  Essay  (§  25). 
'rims,  then,  undoubtedly,  the  largest  portion  of  the  debris  con¬ 
stituting  the  erratic  formation  and  the  diluvium  of  the  north, 
does  not  owe  its  origin  to  eboulements.  These  fragments 
have  been  detached  from  the  rocks  at  a  period  anterior  to  the 
formation  of  the  ice,  by  the  very  revolutions  which  varied  the 
configuration  of  Scandinavia,  and  they  have  arrived  at  the 
surface  of  the  glacier,  not  from  above  by  a  descent,  but  from 
beneath,  having  been  elevated  by  the  ice. 
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The  extenial  configuration  of  the  osars,  “  being  in  the  form 
of  long  mounds,”  is,  in  my  opinion,  much  better  explained 
by  the  glacier  hypothesis,  than  by  that  of  a  gi’eat  current  and 
of  floating  ice. 

It  is  the  same  with  the  fine  striic  which  have  been  en¬ 
graved  on  the  surface  of  the  rubbed  and  smoothed  rocks.  If 
currents,  transporting  matter,  could  pi’oduce  stria*  of  this  de¬ 
scription,  these  ought  also  to  be  met  with  on  the  naked  rock 
of  the  beds  of  torrents,  where,  however,  we  never  find  them. 

The  hypothesis  of  currents  and  of  floating  ice  is  altogether 
insufficient  to  explain  the  vertical  erosions,  having  the  form 
of  caldrons,  so  common  in  Scandinavia,  where  they  receive 
the  name  of  J'dtteejrijttor,  (liiesentiipfe,  in  German)  or  giants’ 
boilers.**  There  is,  in  fact,  no  other  hypothesis  but  that 
of  glaciers,  which  can  account  in  a  manner  really  satisfactory 
for  this  remarkable  phenomenon  {Essai,  §  35  and  §  80.) 

If  I  were  not  afraid  of  exceeding  too  much  the  limits  of  a 
letter,  I  could  adduce  other  improbabilities  and  other  diffi¬ 
culties  which  present  themselves,  when  the  w'hole  erratic  for¬ 
mation  of  the  north  is  attributed  soleli/  to  an  enormous  cur¬ 
rent,  and  to  floating  ice.  I  will  do  this  when  I  continue  (ac¬ 
cording  to  my  announcement,  Essai,  preface,  p.  10),  my  work 
on  glaciers  and  the  erratic  formation.  I  shall  then  shew  that 
this  astonishing  phenomenon  can  be  explained  even  to  its  most 
minute  details  by  the  hypothesis  of  glaciers,  combining  it  at 
the  same  time  with  that  of  floating  ice  and  currents.  I 
must,  however,  state,  that  by  currents,  I  do  not  mean  that  de¬ 
bacle,  that  enormous  tide,  which  must  have  reached  a  height 
of  2500  feet  above  the  level  of  the  sea,  and  which  I  cannot 
admit;  but  I  suppose  the  existence  of  currents  similar  to  those 
of  the  seas  of  the  present  day,  and  to  the  gi*eat  rivers  of  flat 
countries. 

If  we  admit  the  combination  of  these  three  causes,  against 
which  no  valid  objection  can  be  made,  we  shall  be  able  to  ex- 
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*  Bergmann’s  Physikalifche  Brfchreihun<i  der  Erdkugel,  vol.  ii.  p.  193  ;  and 
Scfstrbm,  in  Poggendorti's  Annalen,  vol.  xxxviii.  p.  Cl 4,  and  in  Jameson’s 
Journal,  vol.  xxiii.  p.  C!). 
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plain  the  dispersion  of  the  erratic  debris  of  the  north  in  as 
satisfactory  a  manner  as  we  can  that  of  the  Alps  and  of  the 
Pyrenees.  It  will  be  the  task  of  the  geologist  to  assign  ap¬ 
proximately  the  share  which  each  of  these  agents  has  had  in 
the  production  of  this  great  phenomenon. 

The  deposits  of  erratic  debris,  properly  so  ealled,  the  abra¬ 
sion  of  the  rocks,  the  marks  of  attrition,  the  striie,  the  fur¬ 
rows,  and  the  erosions  in  the  form  of  caldrons,  are  to  be  at¬ 
tributed  to  glacier  action.  Erratic  deposits  can  always  be 
distinguished  from  the  diluvium  by  the  frequency  of  well- 
preserved  angular  debris.  The  iisars  serve  not  only  (  >  prove 
the  existence  of  the  erratic  formation  in  any  particular  region, 
but  are  also  of  great  assistance  in  determining  its  limits. 
For  this  purpose  it  would  be  necessary  to  delineate  on  a  map 
the  bsars  the  farthest  removed  from  the  north,  or,  in  their 
absence,  to  indicate  the  localities  where  the  debris  cease  to  be 
mixed  pell-mell  as  regards  their  volume,  and  where,  con¬ 
sequently,  a  selection,  according  to  relative  weight,  begins  to 
be  perceptible.*  The  line  joining  all  these  localities  would 
indicate  the  limit  of  the  erratic  formation  properly  so  called, 
that  is  to  say,  the  limit  of  the  debris  dispersed  by  the  glacier. 
It  would  also  exhibit  the  form  of  the  glacier  at  the  period  of 
its  greatest  development.  Consequently,  the  regions  com¬ 
prised  between  this  line  and  the  north,  must  have  been  covered 
by  ice  at  the  epoch  of  its  maximum  of  extent. 

The  sedimentary  deposits,  whether  stratified  deposits  of 
pebbles,  of  sand,  or  of  clay,  situated  within  or  Avithout  that 
line,  are,  in  my  opinion,  not  the  erratic  formation,  but  dilu¬ 
vium,  that  is  to  say,  a  sediment  Avdiose  materials  have  been 
conveyed  and  deposited  by  water.  In  the  countries  Avhich 
were  not  submerged  by  the  sea,  this  transport  must  have  been 
effected  by  the  streams  Avhich  issued  from  the  glacier,  and 
Avhich,  during  the  period  of  its  melting,  doubtless  accpiired  a 
considerable  volume.  But  in  regions  covered  bv  the  sea,  this 


*  It  will  be  found  that  there  is  rarely  an  opportunity  of  obserAang  marks 
of  attrition  in  the  vicinity  of  the  limit  of  the  erratic  formation,  Ix'cause  the 
regions  where  it  terminates  being  in  the  plains,  tlic  rock  constituting  the 
surface  is  gcnei’ally  covered  and  masked  by  the  diluvium. 
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transport  could  only  liavc  been  effected  by  an  actual  sub¬ 
marine  current,  protluced  by  the  difference  of  temperature 
between  the  water  in  the  vicinity  of  the  glacier,  and  that 
which  was  more  to  the  south.  Looking  at  the  course  of  the 
current,  it  must  have  assumed  a  direction  from  north  to  south, 
and  traversed  the  bottom  of  the  sea  ;  the  greater  part  of  that 
sea  having  probably  had  but  little  depth.  Carrying  along 
with  it  the  comminuted  debris,  that  current  deposited  the 
diluvium  which  constitutes  the  plains  of  the  north-west  of 
llussia,  of  Poland,  of  Prussia,  and  of  the  north  of  Germany. 

Beyond  the  limit  of  the  erratic  formation,  and  dispei'sed  on 
the  surface  of  the  soil  or  enveloped  in  the  diluvium,  we  find 
fragments  of  rock  which  have  their  surfaces  and  their  pro¬ 
minent  portions  in  a  good  state  of  presera^ation.  R(jlled 
blocks  are  also  met  with  there,  whose  volume  is  too  consider¬ 
able  to  allow  us  to  suppose  that  they  have  been  transported 
by  currents,  which,  judging  from  the  regularity  of  the  stratifi¬ 
cation  of  the  diluvium,  cannot  have  been  violent.  I  attribute, 
without  hesitation,  the  transport  of  such  matters  to  floating  ice, 
that  is  to  say,tomassosof  ice  detached  from  the  glacier,  of  which 
some  have  been  transported  by  rivers,  while  others,  and  pro¬ 
bably  the  larger  proportion,  having  fallen  into  the  sea,  have 
been  forced  to  the  south  by  the  imimlsion  of  the  winds  from 
the  north  ;  in  fact,  marine  currents  could  not  have  conveyed 
them  to  the  south,  because,  that  of  the  bottom  having  pursued, 
as  I  have  already  said,  a  coarse  from  north  to  south,  the  cur¬ 
rent  existing  at  the  surface  must  have  had  a  contrary  direction. 

The  formation  of  the  erratic  formation  must  have  com¬ 
menced  from  the  period  when  the  snow  was  transformed  into 
ice.  But  these  first  deposits  were  not  permanent ;  for  in  pro¬ 
portion  as  the  glacier  made  progress,  it  overthrew  them  and 
displaced  them  anew.  It  tb  ;s  continued  to  destroy  its  own 
work  until  it  reached  the  7iiaximum  of  its  development. 
During  the  time  of  its  greatest  extension,  it  formed  tho  ter¬ 
minal  moraine,  tliat  is  to  say,  the  moraine  farthest  to  the  south. 
'J'be  circumstance  tliat  this  moraine  probably  does  not  exist 
along  the  whole  line  indicatingthe  shape  of  the  glacier  at  the 
l>eriod  of  its  greatest  development,  cannot  be  an  objection  to 
the  hypothesis  which  1  defend.  In  fact,  existing  glaciers 
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themselves  are  not  iminterniptedly  skirted  by  moraines;  f  r 
the  latter  cannot  be  met  ^ith  except  in  the  localities  where 
the  rocky  debris  have  reached  the  edge  of  the  glacier,  and 
where  torrents  have  not  prevented  its  accumulation.  Moreover, 
in  places  where  the  glacier  deposited  little  matter,  the  moraine 
having  remained  small  and  but  little  elevated,  has  been  after¬ 
wards  buried  by  the  diluvium,  and  thus  removed  from  the 
view  of  the  observer. 

On  each  occasion  wdien  the  glacier,  during  the  process  of 
melting,  was  subjected  to  some  oscillation,  it  gave  rise  to 
new  accumulations  of  debris.  In  this  manner  it  necessarily 
formed  other  frontal  moraines  ;  these  are  recognised  by  their 
direction,  which  is  nearly  east  and  west,  and  they  are  known 
in  eastern  Prussia  by  the  name  of  Steindannne. 

Having  at  last  retreated  beyond  the  llaltic,  the  glacier  was 
so  much  I'oduced  as  only  to  occupy  the  regions  in  which  it  had 
originated.  The  return  of  a  milder  climate  must  also  have 
gradually  produced  a  melting  in  these  countries.  AVe  can 
easily  conceive  that  the  lower  regions  were  the  first  that  were 
freed  from  ice  ;  but  that  the  latter  kept  its  ground  on  the  moun¬ 
tains  and  higher  table-lands,  until  the  return  of  heat  had  also 
reached  such  elevated  points.  Previous  to  this  complete  melt¬ 
ing,  the  glacier  was,  so  to  speak,  lacerated  or  divided  into 
shreds,  forming  so  many  separate  glaciers,  of  which  the  largest, 
as  happens  in  the  Alps,  descended  into  the  neighbouring  val¬ 
leys,  and,  depositing  on  the  flanks  of  the  mountains  the  debris 
which  they  transported,  caused  the  formation  of  the  Scandi¬ 
navian  bsars  of  the  present  day.  AVhen  the  mountain  which 
retained  its  ice,  was  more  or  less  isolated,  or  advanced  into  the 
Hat  country,  so  that  the  glacier  which,  descended  from  it  could 
extend  freely  over  a  smooth  suiface,  there  would  result  the 
phenomenon  described  byM.  Durocher,  and  which  consists  in 
this,  “  that  in  taking  each  of  the  i*ocks  which  have  furnished 
erratic  blocks  as  the  centre  of  a  circle,  the  region  which  con¬ 
tains  blocks  derived  from  that  rock,  occupies  more  than  a  third, 
and  sometimes  nearly  a  half,  of  the  circumference,  so  that  the 
blocks  have  followed,  in  certain  cases,  a  line  almost  perpen¬ 
dicular  to  the  general  dii’ection  which  the  power  of  transport 
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from  north  to  south  ought  to  have”  {Mim.  p.  17.)  I  quote 
this  fact,  because  it  explains  extremely  well  the  cro.ssing  of 
the  stria?  Avhich  is  sometimes  remarked  on  the  surface  of  rocks. 
The  localities  where  the  striie  cross  have  been  covered  at  two 
different  times  by  ice  ;  the  first  time,  they  have  been  invaded 
by  the  great  glacier,  which  has  scratched  them  in  the  general 
direction  from  north  to  south  ;  and  the  sccojul  time,  they  have 
been  so  by  partial  glacier.^,  whose  action  has  there  produced 
striiv,  in  some  degree  anomalous,  which  cross  the  first  in  va¬ 
rious  directions. 

AVhen  two  of  these  partial  glacier's  became  joined  together 
and  united  into  a  single  one,  tlrcy  would  give  rise  to  a  super¬ 
ficial  moraine.  {Essai,  §  20  and  §  21.)* 

The  abraded  and  polished  surfaces  of  rocks,  the  striae,  fur- 
row.s,  and  caldron-like  erosions,  could  only  be  produced  dur¬ 
ing  the  period  when  the  various  localities  where  they  are  ob¬ 
served  were  covered  by  ice.  The  direction  of  the  furrows  and 
striie  being  generally  from  north  to  south,  we  are  authorized 
in  believing  that  the  principal  movement  of  the  glacier  was  in 
that  direction. 

In  order  to  assign  the  cause  which  detei'inined  this  direc¬ 
tion,  we  must  turn  our  attention  to  the  state  of  the  snow  in 
the  north  during  the  epoch  of  which  we  are  speaking.  I  have 
already  remarked  that  the  whole  erratic  phenomenon  obliges  us 
to  admit  that  some  time  after  the  last  great  catastrophe  which 
altered  the  configuration  of  the  northern  hemisphere,  the  cli¬ 
mate  became  so  much  colder,  that  in  Scandinavia,  perhaps 
from  the  GOth  degree,  the  summer  heat  was  no  longer  suffi¬ 
cient  to  cause  the  complete  melting  of  the  Avinter  snows.  Ne¬ 
vertheless,  the  liquefaction  Avas  not  entirely  suspended,  and  the 
Avater  proceeding  from  it,  as  Avell  as  that  derived  from  rain, 
must  gi'adually  have  converted  the  snoAv  into  a  glacier  Avhich 
invaded  countries  more  to  the  south  and  having  a  milder  cli- 


*  The  bsars  ^A•hich  have  had  this  origin  may  be  recognised  by  tlic  fact 
tliat  their  upper  extremity  generally  rest.s  against  the  rock  or  eminence  form¬ 
ing  tl(0  termination  of  the  chain  of  mountains,  which,  by  separating  tlic  two 
glaciers,  has  given  rise  to  the  deposit  of  the  superficial  moraine  (Essai.  j).  55, 
fig.  xii.,  c  and  1.)  This  appearance  has  been  supposed  to  be  an  cA'ident  proof 
of  the  formation  of  osars  by  a  powerful  current. 


XUM 


70  M.  Cliai’i»t  ntior  vu  the  Erratic  I'/u  noun  iia  of  the  Xvii/i. 

mate.  ]3iit  it  is  probable  tliat  iVoni  the  7()tli  degree  the  melt 
iiig  of  the  snow  had  nearly  ceased,  or,  at  least,  that  it  was 
scarcely  more  considerable  than  it  now  is  on  our  most  elevated 
mountains.  The  snow,  beyond  the  70th  degree,  from  the  im¬ 
possibility  of  its  transformation  into  glacier,  must  have  corres¬ 
ponded  eompletely  with  the  most  elevated  hatifs  hcccs  [Ksmi, 
§  3).  The  fact  that  the  larger  portion  of  the  polar  regions  is 
occupied  by  seas,  is  not  opposed  to  this  supposition  ;  for,  if 
these  seas,  as  is  very  probable,  were  then  covered  by  ice,  as 
they  are  at  the  present  day  from  the  80th  degree,  the  snow 
could  rest  there  just  as  well  as  on  solid  land. 

Nor  is  there  anything  whieh  obliges  us  to  restrict  the  trans¬ 
formation  of  snow  into  ice  to  Scandinavia  alone.  On  the 
contrary,  it  is  more  probable  that  the  conditions  of  climate 
necessary  for  the  transformation  were  to  be  found  in  the 
whole  zone,  comprised  between  tbe  00^  and  70''  parallel.  This 
supposition  is  supivorted  by  tbe  existence  of  tbe  erratic  for¬ 
mation  in  Siberia,  and  in  the  North  of  America.  The  isother¬ 
mal,  and  particularly  the  isotlieral  lines,  have,  it  is  true,  ma¬ 
terially  modified  the  northern  limit  of  this  zone  of  permanent 
snow;  but  these  modifications,  however  great  they  may  have 
been,  do  not  at  all  intluencc  the  theory  of  the  erratic  pheno¬ 
mena.* 

*  TIic  ibotliirmal  lines,  .and  especially  tlic  isotlicral  lines,  must  liavc 
exercised  a  considerable  inrtuence  on  the  forniaticn  and  on  the  development 
of  the  dilnvian  glacier  of  the  Nortli.  It  is,  ■without  donbt,  in  the  direction  or 
course  of  tlicsc  lines  that  wc  must  seek  for  the  cause  of  the  erratic  forma¬ 
tion  not  reaching  tlie  same  parallel  throughout  the  whole  of  the  north  ; 
thus,  for  example,  the  limit  of  this  formation  advances  much  more  to  the 
south  in  the  norlli  of  Germa.ny,  than  in  Itussia  and  in  Siberia.  It  is  plain, 
that  the  more  these  lines  ascend  to  the  north,  the  less  could  the  glr.cier  ad¬ 
vance  towards  the  south.  The  exact  detcrmin.ation  of  the  limit  of  the  er¬ 
ratic  formation,  would  be  of  great  importance  for  the  pliysics  of  the  globe  ; 
it  would  throw  muc  h  light  on  the  climatological  condition  of  the  north  of 
tiic  northern  hemisphere  during  the  earliest  periods  of  the  present  geologic  al 
epoch.  But  in  order  tliat  tliis  investigation  might  accomplish  its  object, 
and  accpiire  that  scientific  interest,  it  is  indispensable  th.at  the  erratic  for¬ 
mation  should  be  accurately  distinguished  from  the  dilnvinm,  because,  by 
coufounding  thc'se  two  formations,  as  is  often  done,  false  results  arc  ob- 
tained,  and  erroneous  conclusions  deduced. 
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We  may  admit,  therefoi’e,  that,  some  time  after  the  last 
great  revolution  of  the  globe,  the  northern  hemisphere  was 
covered  by  a  sheet  of  snow,  from  about  the  60°  parallel  to  the 
pole  ;  and  that  the  snow  of  the  zone  comprised  between  the 
60’  and  70'  parallels,  was  transformed  into  a  glacier,  which, 
in  its  dilatation,  could  not  extend  in  any  other  but  a  southern 
direction,  because,  in  other  directions,  it  had  to  encounter 
the  resistance  arising  from  snow  and  ice  themselves  {Essui, 
§  11).  The  movement  of  the  glacier  must,  therefore,  have 
been  from  north  to  south.  This  result  of  the  theory  is  com¬ 
pletely  confirmed  by  the  observation  of  facts,  for  we  know 
that  the  general  direction  of  the  furrows  and  scratches  traced 
by  the  great  glacier,  is  nearly  in  that  direction.  The  slight 
deviations,  sometimes  remarked,  have  been  occasioned  by  the 
slope  and  ine(pialities  of  the  surface.  Thei'e  is  likewise  an¬ 
other  fact,  which  proves  conclusively  that  the  movement  of 
the  glacier  was  from  north  to  south.  This  consists  in  the 
fact,  that  the  northern  flank  of  the  rocks  having  been  e.x- 
posed  to  the  whole  action  of  the  expansive  force  of  the  ice, 
and  to  that  of  the  movement,  ])rescnts  marks  of  abrasion  and 
attrition  of  a  much  more  distinct  nature  than  the  flank  di¬ 
rected  t»nvards  the  south,  which,  having  been  more  or  less 
sheltered  by  the  body  of  the  mountain,  must  have  experienced 
to  a  smaller  extent  the  effect  of  this  action.  An  argument 
has  been  drawn  from  this  fact  in  favour  of  the  debacle  or 
great  northern  current ;  but  the  same  phenomenon  actually 
takes  place  under  our  eyes  in  the  Alps,  for,  when  a  glacier 
encounters  a  rock  or  eminence  in  its  passage,  we  find  that  tlie 
flank  turned  towai’ds  the  side  whence  the  glacier  proceeds, 
is  always  more  rounded  and  more  rubbed  than  that  turned 
towards  the  opposite  direction. 

Lastly,  as  to  the  formation  of  the  diluvium,  which  is  met 
with  not  only  within  the  limits  of  the  erratic  formation,  but 
also  to  a  great  distance  beyond  it,  it  must  have  commenced 
in  the  first  periods  of  the  epoch  which  we  are  now  considering, 
and  must  have  gone  on  augmenting  in  proportion  as  the  gla¬ 
cier  was  developed.  The  materials  which  were  deposited,  as 
much  by  the  rivers  as  by  the  submarine  current,  in  the  re¬ 
gions  afterwards  invaded  by  the  glacier,  experienced  newdis- 
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placements  ;  because,  as  in  the  case  of  modern  glaciers,  that 
of  Scandinavia  must  have  upturned  the  soil,  and  pierced  to 
the  solid  rock,  in  the  localities  where  the  inequalities  of  the 
formation  interfered  with  its  movement.  13 ut  where  it  could 
extend  freely,  and  where  there  was  no  obstacle  to  the  expansion 
of  the  ice,  it  must  have  stretched  over  the  diluvium  without 
raising  it,  if,  at  least  in  the  ui)per  beds,  the  latter  was  of  such 
a  nature  as  to  afford  the  water  the  means  of  flowing  off  quickly 
{Essai,  §  16). 

Although  the  deposition  of  diluvium  may  have  been  going 
on  during  the  Avhole  period  of  the  existence  of  the  glacier,  it 
will  nevertheless  be  easilyunderstood,  that  the  largest  quantity 
of  boulders,  sand,  and  clay,  was  transported  during  the  melting 
of  the  ice ;  so  that,  in  many  localities,  the  erratic  formation 
must  have  been  covered  by  it,  especially  if  it  only  presented 
scattered  deposits  (Essai,  §  47). 

The  transport  of  fragments  of  rock,  by  means  of  floating 
ice,  must  have  taken  place  during  the  whole  period  of  the  ex¬ 
istence  of  the  glacier ;  but  it  is  when  the  glacier  was  most  in 
contact  with  the  sea,  that  this  transport  must  have  been  most 
frequent.  I  have  already  said,  that  I  attribute  to  this  mode 
of  transport,  the  angular  and  well-preserved  debris,  and  the 
blocks  of  large  size,  which  are  both  found  beyond  the  limit  of 
the  erratic  formation,  lying  sometimes  scattered  on  the  sur¬ 
face  of  the  ground,  sometimes  disseminated  in  the  interior  of 
the  diluvium.  The  first  must  have  been  carried  thither  when 
the  current  and  the  rivers  had  ceased  to  convey  matters  to 
the  locality  where  these  fragments  are  found ;  the  others, 
when  the  transport  of  boulders,  sand,  and  clay,  caused  by  cur¬ 
rents,  was  still  taking  place. 

You  are  now.  Sir,  in  possession  of  my  opinion  regarding  the 
mode  of  origin  of  the  Erratic  Phenomenon  of  the  North,  which, 
however,  I  have  not  had  an  opportunity  of  examining  per¬ 
sonally,  but  only  know  from  the  descriptions  that  have  been 
given,  and  more  especially  those  of  Messrs  Duroeher,  Eoht- 
lingk,*  and  Sefstrom.  However  succinct,  and  therefore  im¬ 
perfect,  may  be  the  summary  which  I  have  now  offered,  of 


*  Jamesou’s  Journal,  vol.  xxxii.  p.  103. 
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the  manner  in  Avhicli  I  conceive  this  great  phenomenon  to 
have  been  caused,  it  must  suffice,  I  think,  to  shew  that  the  hy¬ 
pothesis  of  M.  Venetz,  combined  to  a  certain  extent  with  that 
of  floating  ice,  accounts  for  it  better  than  that  which  attri¬ 
butes  it  to  an  enormous  current,  coming  from  the  polar  re¬ 
gions,  and  which,  at  the  same  time,  assigns  too  important  a 
part  in  the  operations  to  floating  ice.  This  latter  hypothesis, 
aj'art  from  the  improbabilities  which  it  presents,  is,  even  in 
the  opinion  of  its  defenders,  insufficient  to  explain  many  facts 
that  are  of  importance,  and  are  connected  with  the  erratic 
phenomenon  ;  it  thus  leaves  us  in  doubt  and  in  uncertainty. 

Permit  me.  Sir,  to  terminate  this  long  letter  by  giving,  in 
a  few  words,  a  summary  of  the  principal  ideas  which  1  have 
now  offered : — 

1.  In  consequence  of  the  last  great  catastrophe  which 
altei’cd  the  configuration  of  the  surface  of  the  northern  hemis¬ 
phere  over  a  vast  extent,  the  climate  became  colder  and 
nioister  than  it  was  previously,  or  is  at  the  present  day. 

2.  During  the  long  continuance  of  this  climatological  con¬ 
dition,  the  summer  temperature  was  insufficient  to  melt  com- 
pletehi  the  snows  from  the  60th  parallel. 

3.  The  snows  comprised  between  the  GOth  and  70th  paral¬ 
lels  were  transformed  into  glaciers.  Beyond  the  70th  paral¬ 
lel  they  remained  in  the  state  of  were. 

4.  This  glacier  having  acquired  a  considerable  development, 
invaded  the  north  of  Bussia  as  far  as  Moscow,  Prussia,  Poland, 
the  north  of  Germany,  and  perhaps  the  eastern  shores  of 
England. 

5.  It  transported  and  deposited  the  erratic  formation,  and 
produced  marks  of  abrasion,  the  striae  and  furrows  which  have 
been  observed  on  rocks.  The  cascades  to  which  it  gave  rise 
have  caused  the  erosions  in  the  form  of  caldrons. 

6.  The  most  southern  accumulations,  having  the  form  of 
mounds  or  bands,  are  the  moraines  which  it  deposited  during 
the  maximum  of  its  development. 

7.  Osars  are  moraines,  some  having  been  formed  by  the 
oscillations  to  which  the  great  glacier  was  subjected  during 
its  retreat,  others  by  the  ice  which  remained  on  elevated 
mountains  and  table- lands,  long  after  the  low  regions  had  been 
freed  from  it. 
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8.  The  matters  constituting  the  diluvium,  both  those  within 
and  those  without  the  limits  of  the  erratic  formation,  were  con¬ 
veyed  by  rivers  and  by  the  submarine  current. 

9.  The  great  mass  of  diluvium  was  deposited  during  the 
melting  or  retreat  of  the  glacier. 

Lastly,  10.  The  angular  debris  and  the  blocks  of  large  size, 
dispersed  on  the  surface  of  the  ground  or  embedded  in  the  di¬ 
luvium,  but  both  beyond  the  limits  of  the  erratic  formation, 
have  been  transported  by  masses  of  ice,  detached  from  the 
glacier.  Of  these  masses  of  ice,  some  have  been  carried 
along  by  rivers,  and  others,  floating  on  the  sea,  have  been 
propelled  towards  the  south  by  the  force  of  the  winds. 
li'X,  2Gth  Mill/,  1842. 
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Profes.sor  of  Logic  and  Metaphysics  in  the  University  of 
IMinburgh,*  ' 

For  .some  years  we  have  lieard  mucli  of  tlic  Seottisli  and  German  j'lii- 
losopliy,  of  the  former  especially,  which  M.  Royer-Collard  and  M.  Cousin 
have  assisted  in  making  known  by  means  of  their  eloquent  lectures  ;  but 
it  happens  in  this  case,  as  in  so  many  others,  that  the  word  is  more  fami¬ 
liar  than  the  thing,  and  the  first  mentioned  of  these  two  philosophies  not 
having  5'et  become  the  fashion,  it  has  hitherto  continued  in  some  degree 
of  obscurity,  from  which  it  is  of  importance  that  it  should  be  freed. 

The  four  philosophical  dissertations  translated  in  the  work,  the  title  of 
which  has  been  given  above,  will  be  fitted  to  throw  some  light  on  this 
important  subject :  they  arc  from  the  pen  of  Sir  William  Hamilton,  Pro¬ 
fessor  of  Logic  and  Metaphysics  in  Edinburgh.  This  author  would  have 
been  almost  unknown  in  France  until  the  appearance  of  the  work  in  ques¬ 
tion,  had  not  some  of  our  professors  mentioned  his  writings.  Messrs 
Barthclemy  Saint-Hilaire,  Cousin,  and  JoulTroy,  have  done  us  this  scr- 
\iee,  which  is  undoubtedly  of  some  value,  when  we  consider  that  all 
his  productions,  published  anonymously  in  the  Edinburgh  Review,  arc 
scarcely  known,  in  regard  to  their  authorship,  even  in  their  own  country. 
Sir  W.  Hamilton  is  one  of  those  profound  thinkers  and  true  friends  of 
science,  who  never  think  of  publishing  their  works  till  they  conceive  them 
to  be  of  such  a  nature  as  to  produce  .some  solid  and  substantial  result. 
It  happens  more  frequently  still,  that  writers  of  this  description,  thinking 


*  FritiiiiioUf  dc  Pltilofo/ihii’,  Ar.  Translated,  with  a  long  Preface,  Notes, 
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little  of  till'  public,  are  entirely  occupied  with  satisfying  the  wants  of 
their  own  mind  ;  having  but  little  anxiety  about  the  efTect  of  their  thoughts 
on  others,  their  mind  dwells  only  on  the  intrinsic  value  of  their  researches, 
and  they  create  for  themselves,  as  Blaine  de  Biran  said,  a  world  in  their 
own  brain.”  By  this,  however,  wc  do  not  mean  to  say  that  Sir  W.  Ha¬ 
milton  is  a  visionary  or  a  fabricator  of  fantastical  systems  ;  hitherto,  oil 
the  contrar3',  his  career  has  been  one  of  remarkable  activitj’ ;  but  the 
jiledgcs  which  he  has  given  to  science  rest  almost  entircl}'  on  the  merits 
of  his  teaching ;  his  publications,  hitherto  few  in  number,  bear  the  im- 
jiress  of  true  and  original  powers  of  mind.  The  four  dissertations  col¬ 
lected  in  this  volume,  have  been  selected  from  the  pieces  which  the 
author  has  laid  before  the  public  ;  these  pieces  altogether  do  not  exceed 
till'  amount  of  a  dozen  articles,  but  all  aflbrd  proofs  of  a  rich  philosophi¬ 
cal  erudition,  and  an  excellent  method  of  investigation.  Convinced  as 
we  arc  that  the  Scotch  philosoph}-  is  not  j'ct  trulj’  known  in  France,  we 
do  not  hesitate  to  ofler  a  succinct  anal^’sis  of  the  fragments  translated  in 
Mr  Peissc’s  volume  ;  it  will  be  the  means  of  familiarizing  our  readers  with 
this  philosojih^',  which  ought  not  to  be  strange  to  us,  and  also  of  render¬ 
ing  homage  to  a  modest  and  laborious  philosopher.  But,  before  enter¬ 
ing  upon  the  examination  of  the  volume,  let  us  supply  some  particulars 
regarding  the  author. 

Sir  William  llamiltou  belongs  to  the  great  familv  of  Hamilton,  which 
has  given  to  France  one  of  its  classical  writers.  He  commenced  his  stu¬ 
dies  at  the  Universit}’  of  tilasgow,  and  eoncluded  them  at  Oxford.  Hav¬ 
ing  acquitted  himself  with  honour  in  the  examinations  requisite  for  ob¬ 
taining  Fniversitv  degrees,  he  entered  hiniseif  at  the  bar,  obtained  the 
chair  of  Universal  Historv',  and  subsequent!}'  gave  up  this  charge  for 
another  more  suited  to  the  nature  of  his  talents  and  the  character  of  his 
studies.  Thomas  Brown  died  in  1820,  after  having  lilled,  in  the  capa- 
cit}’  of  assistant,  the  chair  of  Dugald  Stewart,  from  which  this  illustrious 
professor  developed  the  principles  of  moral  philosophi'.  Sir  William 
Hamilton  was  among  the  candidates,  but  was  unsuccessful,  notwithstand¬ 
ing  the  suffrage  of  Dugald  Stewart  himself,  who  had  rendered  homage  to 
his  rising  merits.  It  was  not  till  IS.IG,  in  consequence  of  the  retirement 
of  Dr  Kitehie,  that  Sir  William  Hamilton,  now  properl}*  appreciated, 
obtained  the  vacant  chair  of  logic  and  metaphy  sics.  It  was  honourable 
for  France  to  witness,  at  this  period,  one  of  our  professors,  ]\I.  Cousin, 
supporting  Sir  William  Hamilton’s  claims  with  his  influence.  Success 
crowned  his  wishes  ;  M.  Cousin  had  no  small  influence  in  the  nomination 
of  the  Scottish  savant,  and  he  deserves  the  praise  of  discovering  the 
merit  of  a  stranger  whom  his  fellow-citizeus  had  not  always  judged  of 
with  the  favour  he  deserved. 

Among  the  remarkable  circuin»tanecs  in  Sir  William  Hamilton's  lite¬ 
rary  life,  may  be  mentioned  the  discussion  between  him  and  the  partisans 
of  the  phrenological  doclrine,  of  which  the  principal  repre-'-entative  was 
Dr  Spiirzhi'im.  The  occasion  of  it  was  two  memoirs  written  by  SirM'il- 
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liam  Hamilton  in  1826-1827,  On  the  Practical  Consequences  of  Dr  Gall's 
Theory  of  the  Functions  of  the  Brain.  These  memoirs,  and  such  as  ap¬ 
peared  in  the  Englisli  reviews,  of  which  wc  have  formerly  spoken,  com¬ 
pose  all  the  literary  works  which  Sir  William  Hamilton  has  published ; 
but  of  what  importance  is  the  quantity  of  his  works  ?  is  it  not  from  their 
effect  solely  that  the  public  ought  dcQnitively  to  form  a  judgment  ? 

The  general  character  of  this]  author’s  thought  is  that  which  marks  the 
spirit  of  the  whole  Scottish  philosophy;  the  examination  of  the  funda¬ 
mental  point  of  metaphysical  science.  Now,  what  is  this  fundamental 
ontological  point  ?  It  is  the  very  possibility  of  philosophy,  the  determi¬ 
nation  of  its  object  and  its  domain.  The  Scottish  school  has  defined 
philosophy  to  be,  the  natural  history  of  the  human  mind.  According  to 
this  definition,  .all  that  is  beyond  the  reach  of  observation,  is  by  that  very 
circumstance  without  the  limits  of  the  science.  Sir  William  Hamilton 
has  illustrated  and  developed  this  idea ;  he  has  explained  the  doctrine  of 
contmon  sense.  He  has  skilfully  taken  up  a  position  between  scepticism 
and  dogmatism,  and,  draw’ing  from  the  principles  of  the  school  of  Kant, 
he  has  combined  them  with  those  of  lleid  and  Dugald  Stewart.  He  has 
perceived  how  to  .avoid  the  rock  on  which  the  Scottish  philosophy  has 
struck,  the  want  of  a  logical  tic  and  connection  in  the  explanation  of  facts. 
It  is  the  absence  of  this  systematic  method  which  has  subjected  this  school 
to  the  reproach  of  eluding  questions  instead  of  answering  them — of  .sup¬ 
pressing  difficulties  rather  than  solving  them.  Restoring  dialectic  to 
its  true  place,  he  has  replaced  it  in  the  rank  it  ought  of  right  to  occupy 
at  the  head  of  the  sciences.  The  richest  erudition  in  all  matters  of  phi¬ 
losophy  likewise  di.stinguishcs  Sir  William  Hamilton’s  works ;  versed  in 
the  study  of  the  German  phllosophj’,  he  has  not  neglected  antiquity,  the 
primary  source  of  all  our  researehes  and  of  our  means  of  comparison. 
]^Ir  Brandis,  a  professor  of  high  reputation  in  Germany,  has  called  him 
the  great  nic.stcr  of  peripatetisin.  Finally,  Sir  William  Hamilton,  w  hile 
preserving  all  the  philosophical  character  of  his  nation,  and  losing  none  of 
his  originality,  has  been  enabled  to  unite  therewith  all  the  benefits  that 
flow  from  an  enlightened  criticism,  and  the  examination  of  the  principal 
scientific  results  among  foreign  nations. 

These  preliminary  considerations,  useful  when  we  arc  about  to  cuter 
upon  the  examination  of  a  work  so  important  as  the  present,  are  pre¬ 
ceded,  in  the  translator’s  volume,  by  some  general  views  of  the  charac¬ 
ter  of  philosophy  in  France  in  the  nineteenth  century,  of  which  wc  shall 
give  a  rapid  exposition. 

According  to  M.  Peissc,  the  principal  schools  may  be  summed  up  as 
the  following: — the  Sensualist  school,  the.Spiritualist,  the  Scotch,  German, 
the  Progresxive  {celledu  progris),  and  another,  which  combines  the  attri¬ 
butes  of  Scepticism  .and  Mysticism.  In  his  opinion,  the  first  mentioned  of 
these  is  the  most  numerous,  the  most  popular,  and  the  most  national. 
Sensualism  prevails  among  all  the  learned  professions,  medicine,  the 
natural  sciences,  and  even  in  political  economy.  But,  banished  from  the 
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Sorl)onne,  it  lias  particularly  cstalilislied  itself  in  moiliclne ;  it  has  there 
created  a  new  category  of  applications  which,  under  the  name  of  Phre¬ 
nology,  has  brought  together  a  pretty  considerable  number  of  disciples. 
The  Spiritualist  school,  the  leading  members  of  which  are  of  considerable 
influence,  is  divided  into  two  branches,  the  Scotch  and  German  philoso¬ 
phy.  The  first  was  introduced  into  France,  almost  suddenly,  after  the 
prelections  of  M.  Iloyer-Collard  ^1811  to  1813  ;  afterwards  supported 
by  M.  Cousin,  then  by  M.  JoufTroy,  it  has  brought  into  France  a  method 
founded  on  experience,  having  for  its  object  the  empirical  science  of  the 
human  mind,  facts  for  its  basis,  and  Bacon  and  Newton  for  its  masters. 
It  is  exclusively  scientific,  and  consequently  gives  ofl’ence  to  no  received 
opinions,  which  is  perhaps  the  cause  of  its  reception  having  been  so 
prompt  and  easj'.  Certain  points  of  relation  likewise  unite  it  to  the  sen¬ 
sualist  philosophy,  and  it  has  contraeted  an  alliance  with  this  school, 
which  may  have  promoted  its  popularity.' 

But  tlie  same  motives  to  union  did  not  exist  between  the  Scotch  and 
German  school,  nor,  consequently,  between  the  German  school  and  the 
French  mind  of  the  nineteenth  eentury  ;  accordingly,  the  influence  of  Ger¬ 
many  has  been  less  considerable  than  that  of  Scotland.  At  no  period, 
moreover,  has  France  much  relished  the  German  spirit :  Leibnitz,  who 
wrote  a  part  of  his  works  in  French,  established  no  school  in  France, 
while  his  cotemporary  Locke  had  little  difficulty  in  making  an  impression 
on  the  mind  of  the  masses.  The  reason  of  this  is,  that  the  French  cha¬ 
racter  is  more  curious  to  know  than  desirous  of  assimilating  foreign  ele¬ 
ments  ;  better  caleulated  to  judge  of  th.an  to  appropriate  to  itself  the 
riches  of  others.  The  German  philosophy  has,  nevertheless,  taken  root 
among  us  by  means  of  some  works  of  detail ;  numerous  works  have  been 
translated,  and  certain  professors,  among  whom  M.  Cousin  maybe  men¬ 
tioned,  have  adopted  a  portion  of  its  principles  and  methods,  subjecting 
them  at  the  same  time  to  considerable  modifications. 

The  Spiritualist  school  is  the  one  which,  at  this  moment,  can  boast  of 
the  greatest  number  of  adepts  :  represented  by  professors  of  no  small  po¬ 
pularity,  it  has  obtained  the  support  of  public  opinion.  M.  I’eisse  does 
not,  however,  predict  for  it  a  very  long  futurity.  lie  believes  it  destined 
to  prevail  exclusively  within  the  circle  of  the  official  schools.  He  does  not 
think  that  it  possesses  sufficient  vitality  to  exercise  a  continued  influence 
over  the  mind  of  the  masses,  and  he  .accuses  it  particularly  of  a  false  eu- 
thusi.asni,  and  a  natural  inclination  to  mysticism  and  obscurity.  The 
school  called  the  Theological,  created  by  a  spirit  of  reaction,  does  not  .ap¬ 
pear  to  him  to  possess  in  any  higher  degree  the  necessary  means  of  long 
duration ;  but  he  places  more  confidence  in  the  elements  which  consti¬ 
tute  the  doctrine  which  people  h.avc  agreed  to  call  the  Doctrine  of  Pro¬ 
gress  ;  a  kind  of  ramification  of  St  Simonlsm,  but  which  has  the  merit  of 
extending  the  field  of  science,  by  directing  it  towards  the  perfecting  of 
the  whole  of  humanity.  Wc  may  here  use  M.  Pelsse’s  own  words,  as  he 
justly  eh.araeterlzes  the  influence  of  this  new  ]>hilosnphy,  by  eoinjiarinu  it 
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to  the  known  influence  of  many  other  systems  which  have  existed  in  his¬ 
tory 

“  We  shall  now  make  one  concluding  observation.  This  school  (that 
of, progress),  placing  its  point  of  departure  in  the  social  action,  is  evi¬ 
dently  on  the  fair  way  to  success  and  popularity :  it  rests  on  the  most 
active  interest  of  our  times — the  political.  At  no  epoch,  in  fact,  has 
philosoph}'  (whatever  deflnitiou  may  have  elsewhere  been  given  to  what 
bears  this  name),  enjoj  ed  anj^  celebrity,  S}ilcndour,  or  power,  but  by  its 
alliances.  In  the  times  of  antiquity  it  never  emerged  from  the  schools 
till  it  began  to  interfere,  by  its  practical  action,  with  public  and  private 
morals,  in  the  forms  of  Eiiicurism,  Stoicism,  and  Mysticism.  In  the  mid¬ 
dle  ages  it  had  no  influence  on  the  public  mind  but  through  the  channels 
of  theology  and  religion.  After  the  Cartesian  reform  it  identified  itself 
with  the  scientific  movement,  and  was  there  almost  entirely  absorbed. 
'I'lie  iihilosophcrs  of  these  times  were  Copernicus,  De'seartes,  Leibnitz, 
Newton,  Galileo,  Bacon,  Gassendi,  Huygens;  to  these  m.ay  be  added 
the  Academy  of  Sciences  of  Paris,  and  the  Iloyal  Society  of  London.  In 
the  eighteenth  century,  philosophy  introduced  itself  by  every  possible 
way  into  the  political  order ;  it  is  the  sign,  the  name,  the  standard,  and 
the  lever  of  the  revolutionary  movement,  in  the  midst  of  which  we  still 
live.  Its  three  great  philosophers  arc  expounders  of  public  law ;  one 
writes  the  Essay  on  the  Genius  and  Manners  of  Nations  ;  the  other  the 
Spirit  of  the  Laws ;  and  the  last,  the  Social  Contract.  Then  come  Tur¬ 
got,  (.'ondorcet,  that  is  to  say,  the  Economists  and  the  Constituents.  The 
Theological  school  also  mingles  with  the  spirit  of  the  times,  but  it  is  by 
way  of  reaction  ;  it  is  of  no  influence  but  by  resisting.  The  Eclectic 
.school  abandoned  its  active  part  too  early  .and  completely,  by  refusing  or 
neglecting  to  resolve  the  social  questions,  and  thereby  compromised  not 
only  its  influence  but  even, its  existence.  The  St  Simonian  school,  on 
the  contrary,  and  all  its  ofF-shoots,  Fourierism,  and  its  connections, 
again  took  up  (under  forms,  and  by  means,  which  it  is  useless  to  attempt 
to  appreciate)  the  inheritance  of  the  preceding  age.  Thus,  through  .all, 
and  even  in  spite  of  all  their  deviations,  .absurdities,  and  even  follies, 
these  sects  have  struck  deep  roots  ;  they  have  warmed  the  imaginations, 
modified  the  spirit  of  economical  and  political  science,  filled  the  minds 
of  statesmen  and  governments  ;  the}’ have  given  a  colour  to  general  li- 
ter.ature,  and  even  introduced  into  langu.age  new  words  which  have  almost 
ceased  to  be  barbarous. 

“  Up  to  the  present  time,  in  truth,  all  these  doctrines  have  been  rather 
borne  up  by  the  spirit  of  the  times  than  supported  by  their  philosophical 
v.alue ;  they  have  found  no  representatives  but  in  minds  less  original  than 
ceeentric,  and  have  been  most  frequently  produced  under  the  extra-scien¬ 
tific  forms  of  mysticism  and  illuminlsm.  In  a  literary  point  of  view,  they 
have  given  birth  only  to  works  void  of  taste,  infected  with  neologism, 
and  in  which  a  false  originality  is  an  unequivocal  symptom  of  want  of 
power.  In  general,  the  resources  of  miml.  erudition,  reasoning,  and 
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talent  In  tlie  writers  of  tins  school  arc  far  from  being  in  conformity  with 
the  gigantic  proportions  of  their  undertaking.”  (Preface,  p.  Ix.-lxiii.) 

M.  Peisse’s  conclusions  regarding  the  present  state  of  philosophy  in 
France  are,  that  these  different  schools  .appear  destined  to  be  mutu.ally 
tolerant  of  each  other ;  they  live  in  peace,  or  rather  in  a  state  of  mutual 
indifference. 

“  Thus,  as  I  h.ave  stated  at  the  comnicnccmcnt,  all  these  schools  and 
doctrines,  the  existence  of  which  can  be  discovered  by  the  researches  of 
the  critic  and  the  historian,  subsist  apart  from  each  other  ;  they  seem  re¬ 
signed  to  tolerate  .and  reciprocally  admit  each  other  in  virtue  of  the  right 
of  Icgitim.ate  concurrence,  just  as  if  a  place  could  be  afforded  for  every 
one  in  the  region  of  thought,  in  the  same  manner  as  in  the  region  of  space. 
Kucli  of  these  schools,  retrenched  within  its  own  private  domains,  will¬ 
ingly  consents  to  make  no  inroad  on  the  territory  of  another,  provided 
tliat  other  exercise  the  same  forbearance  tow.ards  it.  By  this  piecemeal 
proceeding,  which  likewise  affects  the  higher  branches  of  knowledge  and 
art,  philosophy  .abdicates  her  highest  function,  which  is  a  mission  at  once 
iinivers.al,  directive,  organizing,  and  legislative.  Reduced  In’  these  ad¬ 
mitted  fractional  partitions  to  the  restricted  proportions  of  a  subordinate 
study,  she  loses  her  high  and  independent  position.  Instead  of  being  the 
connecting  principle,  the  key,  and  the  common  centre  of  all  the  sciences, 
insulated  from  them,  and  ruling  over  them  all,  she  permits  herself  to  be 
absorbed  by  them,  and  can  claim  no  object,  notion,  or  fact  which  the\’  do 
not  dispute  with  her.  As  a  branch  of  study  co-ordinate  with  .all  others, 
she  is  far  from  being  in  a  position  to  maintain  herself  even  in  this  equi¬ 
vocal  rank,  and  to  advance  along  with  them  on  a  footing  of  equality  ; 
rejected  on  all  sides  as  a  superfetation  which  represents  nothing,  and 
knows  not  even  to  what  she  should  attix  her  name,  she  will  gradually* 
disappear  from  the  scene ;  for  wc  maj’  truh’  say  of  her,  reversing  the 
words  of  the  poet,  that  she'obc3  s  if  she  docs  not  command,  Paret  nixi 
imperat. 

“  This  tendenej’  to  decline  betrajs  itself  even  materially  in  the  exte¬ 
rior  mc.ans  by  which  it  is  intended  to  be  taught  and  propagated.  The 
few  chairs  nominally’  designed  for  a  superior  kind  of  instruction  in  philo- 
.soph}’,  are  almost  silent,  for  the  masters  whose  voice  was  formerly  heard 
there,  have  retired  and  left  theinemptj’.  The  official  programme  of  phi¬ 
losophical  instruction  is  otherwise  characteristically  insufficient,  both  in 
regard  to  the  number  as  well  as  the  nature  of  the  courses.  The  Faculty 
of  Letters  in  Paris  has  only  three  chairs  of  philosophy,  and  two  out  of 
these  three  .arc  devoted  to  the  history  of  the  science  ;  and  the  only  dog¬ 
matic  chair  existing  in  the  c.apital  h.as  been  for  man\’  years  so  neglected, 
that  it  m.ay  be  said  to  be  vacant.  In  the  College  of  France,  that  great 
subsidiarj’  to  the  Universitj’,  the  focus  of  all  the  higher  studies,  philoso- 
phj'  could  preserve  a  place  in  its  extensive  programme,  which  forms  a 
complete  encyclopajdia,  in  no  other  way  than  by  presenting  herself  as  a 
branch  of  aiicieut  literature  and  philology.  Finallv’,  there  do  not  exist 
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tlironghout  all  the  rest  of  Franee  more  than  five  publie  courses  of  philo- 
soj)hy  in  the  five  Faculties  of  Letters.  There  is  not  a  German  university 
which  docs  not  ofl’er  almost  as  many  advantages,  in  this  respect,  as  the 
whole  kingdom.  Does  the  teaching  of  private  individuals  ofier  compen- 
.sation  ?  If  we  examine,  we  shall  find  that  it  affords  none,  absolutely 
none.  Apart  from  the  means  of  teaching  it,  we  find  the  same  spectacle, 
Philosophy  has  no  avowed  organ  in  the  immense  machinery  of  the  perio¬ 
dical  press,  and  this  is  a  fact  of  the  most  significant  description.  Its  only 
public  asylum  is  the  Academy  of  Moral  and  Political  Sciences,  where  it 
is,  thank  Cod,  very  worthily  represented,  but  even  there  it  had  difficulty 
in  obtaining  a  portion  of  the  attention  and  interest  which  were  disputed 
with  it  by  statistics  and  political  economy.  Books  still  remain,  which, 
by  their  abundance,  may  give  rise  to  some  illussion,  and  belie  the  picture 
given  above ;  but  it  must  not  be  forgotten,  as  I  have  already  remarked, 
that  the  great  majority  of  these  publications  belong  to  erudition,  philolo¬ 
gy,  history,  criticism,  in  a  word,  to  general  literature  rather  than  to  phi¬ 
losophy.”  Preface,  p.  Ixv — Ixviii. 

It  is  by  this  interesting  discussion,  conducted  with  skill  .and  sagacity, 
as  well  as  a  careful  observance  of  facts,  that  M.  Peissc  introduces  us,  by 
a  natural  transition,  to  the  examination  of  the  following  fragments,  which 
will  afford  us  a  term  of  comparison  between  the  works  of  France  and 
those  of  other  countries,  and  enable  us  to  judge  of  the  character  of  the 
mct.aphysical  sciences  in  Scotland.  We  sh.all  ourselves  select  from  these 
fragments  what  is  most  new  and  original. 

The  first  of  them,  entitled,  Cousin-Schellhig,  is  an  examination  of 
M.  Cousin’s  system  of  philosoph}-,  in  its  relations  with  the  German 
philosophy,  and  in  particular  with  that  of  Professor  Schelllng.  This 
article  was  written  on  the  occasion  of  the  opening  of  M.  Cousin’s  course 
in  1829.  SirWiiruam  Hamilton  endeavours  to  seize  the  prominent  points 
in  the  Professor's  prelections  ;  he  attributes  to  him  in  part  the  introduc¬ 
tion  of  the  rational  philosophy  into  France,  and  tries  to  demonstrate  in 
what  these  doctrines,  viewed  as  a  whole,  consist. 

Going  back  to  the  state  in  which  philosophy  existed  in  Fr.ance  at  the 
beginning  of  the  century,  he  indicates  at  what  point  M.  Cousin  took  it 
up,  and  in  the  midst  of  what  influences  he  announced  his  own  idc.as,  and 
endeavoured  to  construct  a  new  rationalism  which,  m.aking  conscience 
its  starting  point,  derives  from  conscience,»as  interrogated  by  reason,  the 
whole  of  the  scientific  edifice.  He  scrupulously  analyses  the  Professor’s 
doctrine  ;  we  shall  briefly  refer  to  it  here  for  the  sake  of  those  who  m.ay 
have  lost  sight  of  the  clmractcristic  features  of  his  doctrine. 

'Three  elements  .arc  found  in  intelligence,  which  reciproc.ally  presup¬ 
pose  each  other,  all  of  them  essential  and  insepanable  from  each  other. 
'The.se  elements  or  principles,  recognised  by  Aristotle  and  Kant,  are  the 
infinite  or  unconditional,  the  finite  or  conditional;  finally,  the  relation  of 
the  finite  to  the  infinite,  which  forms  the  Integral  element  of  intelligence. 
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Reason,  in  wlilcli  these  three  principles  appear,  is  not  personal  nor  indi¬ 
vidual,  it  is  absolute  and  divine  ;  it  is  the  true  manifestation  of  God  in 
man.  The  ideas  of  which  we  are  conscious,  place  us  in  immediate  re¬ 
lation  with  God,  and  which  affords  us  a  means  of  knowing  him  ;  thus 
God  may  be  conceived  of  by  us,  the  relation  of  God  to  the  universe  may 
be  manifested  to  our  intelligence.  God,  the  absolute  and  independent 
cause  of  all  that  exists,  may,  and  must,  create ;  creation  thus  becomes 
necessary,  and  affords  to  our  C3'es  the  striking  proof  of  the  existence  and 
action  of  the  Diviuit}'.  These  ontological  principles  are  likewise  those 
which  govern  the  moral  and  material  world.  Everj-  where  these  two 
elements  again  appear, — the  finite,  the  infinite,  and  their  common  rela¬ 
tion  which  forms  the  third  element.  In  ps^chologj*,  the  essence  and 
point  of  departure  of  ever}'  science,  human  and  divine,  we  likewise  meet 
with  three  terms  of  the  same  phenomenon  :  Isf,  The  idea  of  me  and  of  not 
me  as  finite  ;  2d,  The  idea  of  some  other  thing,  as  infinite ;  3d,  The  idea 
of  tlie  relation  of  the  finite  to  the  infinite  element.  What  constitutes 
psy  chological  science,  likewise  constitutes  the  science  of  the  history  of 
philosophy  itself,  for  the  latter  is  just  the  history  of  human  reason,  with 
all  its  relations,  its  laws,  and  vicissitudes.  Four  systems  or  partial  views 
of  human  intelligence  divide  history  and  include  all  opinions  ;  these  sys¬ 
tems  are.  Sensualism,  Idealism,  Scepticism,  and  Mysticism.  Xone  of  them 
is  false,  but  in  as  far  as  it  is  incomplete  ;  thus,  all  are  true,  inasmuch  as 
they  affirm,  and  false,  inasmuch  as  they  deny ;  the  electism  founded  by 
j  M.  Cousin  should  reconcile  them,  and  bring  together  the  portion  of  truth 

I  which  each  presents,  without  having  the  power  of  itself  to  shew  it  en¬ 

tire. 

1  Sir  William  Hamilton  has  illustrated  and  discussed  what  we  have  here 

reduced  to  a  mere  skeleton,  but  the  subject  has  been  so  often  noticed 
and  commented  on  by  the  journals  of  the  time,  that  this  will  be  sufficient 
to  rec-all  it  to  the  mind  of  every  reader  in  any'  degree  familiar  with  the 
progress  of  philosophical  ideas  in  our  times.  Sir  William  Hamilton  re¬ 
views  the  most  celebrated  professed  opinions  on  the  subject  of  the  tlicory 
of  the  infinite,  as  the  immediate  object  of  knowledge  and  thought.  These 
opinions,  according  to  him,  arc  reducible  to  four:  that  of  the  author,  that 
of  Kant,  that  of  Schelling,  and  that  of  Cousin.  The  Scotch  Professor 

I  compares  them,  and  makes  use  of  this  comparison  to  remove  the  faults 

and  imperfections  of  those  in  which  he  docs  not  concur.  He  makes  an 
attack,  chiefly'  in  reference  to  M.  Cousin,  on  the  definition  of  the  abso- 

Ilute  by  absolute  cause,  undertakes  to  demonstrate  the  falsity  of  his 
rational  theology',  and  combats,  in  particular,  his  theory  of  liberty.  Ac¬ 
cording  to  the  whole  of  his  observations,  he  considers  it  impossible  to 
realize  the  attempt  of  establishing  a  general  harmony  among  all  the  sys- 
,  terns  ;  but,  rendering  justice  to  the  t.alents  of  the  author,  he  pardons  him 

for  the  bold  and  vigorous  attempt,  common  to  all  men  devoted  to  the 
cultivation  of  thought,  and  who,  wishing  to  overpass  the  limits  of  our  in- 
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telligencc,  would  attempt,  by  a  sudden  bound,  honourable  to  human  na¬ 
ture,  to  attain  even  to  the  knowledge  of  the  infinite. 

In  a  second  fragment,  still  more  curious  to  us,  inasmuch  as  it  transports 
us  into  a  less  known  field  of  the  Scottish  philosophy.  Sir  William  Hamil¬ 
ton  institutes  a  comparison  between  two  celebrated  metaphysicians, 
Reid  and  Brown.  Reid,  as  may  easily  be  seen,  obtains  all  his  sympa¬ 
thies  ;  but  this  does  not  prevent  him,  at  the  same  time,  judging  of  Brown 
with  that  impartiality  becoming  a  philosopher  and  a  man  of  letters ;  but 
Reid’s  philosophy  had  been  combated  by  Brown  ;  and  Sir  William  Ha¬ 
milton  takes  this  opportunity  of  resenting  some  unjust  attacks,  which 
would  have  been  calculated,  without  his  efforts  to  establish  the  truth,  to 
lessen,  at  least  for  a  time,  the  merit  of  the  founder  of  Scotch  metaphy¬ 
sics,  and  diminish  the  number  of  his  followers. 

In  order  to  understand  this  discussion,  it  must  be  remembered  that 
Reid  is  the  founder  of  a  system  of  philosophy  which  rests  on  the  obser¬ 
vation  of  the  acts  of  conscience  ;  and,  by  interpreting  it  better,  endea¬ 
vours  radlcall}'  to  destroy  the  scepticism  of  Hume.  The  foundation  of 
Reid’s  doctrine,  and  what  constitutes  his  glory,  is  his  new  theory  of  per¬ 
ception,  by  means  of  which  we  are  enabled  to  conceive  and  analyse  the 
foundations  of  our  belief  in  the  existence  of  exterior  objects.  According 
to  him,  the  act  of  perception  is  a  pure  belief,  independent  of  all  demon¬ 
stration,  and  instinctively  determined  by  the  natural  constitution  of  the 
human  mind. 

While  Sir  William  Hamilton  assigns  to  Reid’s  doctrine  the  advantage 
over  that  of  Brown,  he  discovers  several  errors  in  the  former.  He  blames 
Reid  for  having  classed  consciousness  among  the  other  intellectual  facul¬ 
ties,  while  all  philosophers,  Aristotle,  Descartes,  Locke,  have  con¬ 
sidered  consciousness,  not  as  a  particular  faculty,  but  as  the  condition  itself 
of  intelligence.  Sir  William  Hamilton  finds  fault  with  this  distinction  as 
neither  very  logical  nor  natural,  and  he  forcibly  exposes  the  defects  in  the 
analysis  of  this  philosopher,  who  limits  the  sphere  of  consciousness  by  as¬ 
signing  to  it  only  the  knowledge  of  intellectual  operations  to  the  exclu¬ 
sion  of  their  objects.  Reid  affirms  that  we  are  conscious  of  an  act  of 
knowledge  without  being  conscious  of  its  object.  Sir  William  Hamilton 
opposes  this  assertion  of  the  Scotch  philosopher,  because,  after  having 
himself  interpreted  the  part  performed  by  consciousness  in  the  phenomenon 
of  perception,  he  reduces  the  number  of  the  different  systems  of  philo¬ 
sophy,  which  this  interpretation  can  furnish,  to  six,  and  ranks  the  opinion 
of  Brown,  Reid’s  opponent,  in  the  latter  of  these  systems.  In  this  sys¬ 
tem  one  may  conceive  the  object  of  perception  as  a  simple  modification 
of  the  perceiving  subject ;  the  consequence  which  naturally  flows  from 
this  is  the  negation  of  the  external  world  ;  and  it  is  against  this  conse¬ 
quence  that  the  author  of  the  system  defends  himself  by  endeavouring  to 
establish  the  reality  of  external  things  by  various  hyqiothcscs.  This  system 
may  be  reduced  to  the  following  formula : — The  mind  has  no  consciousness 
nor  immediate  knowledge  of  anything  beyond  its  subjective  states.  In  order 
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to  enable  us  to  judge  aeciirately  of  this  system,  Sir  William  Hamilton 
compares  it  with  all  those  which  the  history  of  philosophy  has  handed 
down  to  us.  He  judges  of  it  in  relation  to  the  opinions  of  Deseartes, 
Locke,  Malebranchc,  and  Leibnitz  ;  and,  with  this  vigorous  analysis  be¬ 
fore  us,  it  is  not  difficult  to  allow  ourselves  to  be  drawn  over  to  the  opi¬ 
nion  of  Reid,  much  more  popular  in  France  than  that  of  Brown,  but  of 
which  a  more  accurate  estimate  will  be  formed  by  an  acquaintance  with 
this  curious  discussion,  one  which  h:is  been  so  often  renewed  in  the  fleld 
of  the  history  of  philosophy. 

It  will  be  seen  that  Sir  William  Hamilton,  although  a  disciple  of  Reid, 
can  judge  of  him  with  impartiality  ;  that  he  ctui  divest  himself  of  all  the 
influence  of  sect ;  and  that,  while  he  assigns  in  this  analysis  the  prefer¬ 
ence  to  Reid’s  sjstem,  he  docs  not  believe  it  to  be  free  from  important 
defects ;  accordingly,  the  treatise  in  question  is  rather  intended  to  refute 
Brown  than  to  exalt  Reid.  We  have  seen  with  pleasure  some  pieces  of 
the  former  of  these  writers  collected  at  the  end  t.f  this  article  under  the 
fonn  of  extraets  from  his  lectures.  These  extracts  form  so  many  vouchers 
calculated  to  throw  light  on  the  discussion. 

The  fragment  on  Logie,  which  follows  that  on  Reid  and  Brown,  is  but 
of  accessory  interest,  notwithstanding  the  importance  of  the  subject.  The 
author  undertakes  the  task  of  passing  in  review  the  most  remarkable 
works  published  in  England  of  late  years  on  the  teaching  of  this  science. 
It  is  a  minute  critical  detail,  which  only  makes  us  acquainted  with  the 
names  of  some  of  the  professors  in  the  University  of  Oxford.  We  here 
leani  that,  according  to  Sir  William  Hamilton’s  testimony,  the  study  of 
logic  has  been  singularly  neglected  in  the  universities  of  Great  Britain. 
These  criticisms  are  preceded  by  some  general  considerations  on  logic 
and  its  import.ance  in  the  stud}’  of  philosophy,  which  divest  this  treatise 
of  any  thing  of  a  technical  character  which  might  otherwise  have  belonged 
to  it. 

But  the  best  fragment  we  have  noticed  in  the  volume  is  that  in  which 
the  author  treats  of  the  study  of  Mathematics.  The  field  which  this 
question  opens  up  is  sufficiently  vast  to  merit  a  serious  attention  ;  our 
author  has  accordingly  devoted  to  it  nearly  a  hundr.  d  pages  in  this  me¬ 
moir,  where  the  subject  is  tlnrougldy  discussed.  This  treatise  was  writ¬ 
ten  on  occasion  of  the  publication  of  a  work  entitled  Thoughts  on  the 
Study  of  Mathematics  as  part  of  a  Liberal  Edi  ention,  by  the  Rev.  Wil¬ 
liam  Whewell ;  Cambridge,  1835. 

Do  mathematics  favour  the  superior  development  of  the  mind  ?  Do 
they  form  it  by  enlarging  its  faculties  ?  Such  is  the  question  treated  of 
in  this  Memoir  and  answered  in  the  negative.  Adducing  the  testimony  of 
a  great  number  of  .atithors,  and  the  support  of  numerous  examples.  Sir 
William  Hamilton  undertakes  to  prove,  in  opposition  to  the  authority  of 
the  Cambridge  professor,  that  mathematics  do  not  afford  a  general  edu¬ 
cation  to  the  mind.  This  opinion,  which  is  maintained  by  modem  Ger¬ 
man  professors  of  celebrity,  is  likewise  that  of  Voltaire  and  Franklin, 
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both  of  whom  had  cultivated  this  science.  It  will  probably  excite  sur¬ 
prise  to  see  the  authority  of  Descartes  himself  likewise  turned  against 
mathematics,  a  science  which  he  had  cultivated  with  so  much  success  ; 
this  is  shewn  by  a  fragment  of  his  life  by  Baillet,  quoted  in  this  volume, 
and  in  which  the  French  philosopher  acknowledges  that  his  own  experi¬ 
ence  had  convinced  him  of  the  small  utility  of  mathematics,  especially  when 
cultivated  on  their  own  account,  and  without  applying  the  means  which 
they  afford  us  to  the  acquisition  of  other  kinds  of  knowledge.  Sir  Wil- 
liiim  Hamilton  then  compares  jdiilosophy  with  mathematics,  and  ex¬ 
amines  the  aids  which  they  respectively  afford  to  the  intellect.  Claiming 
the  whole  preference  for  philosophy,  he  affirms  that  a  too  exclusive  study 
of  mathematics  renders  the  mind  incapable  of  observation,  whether  in¬ 
ternal  or  external,  of  abstraction  and  of  reasoning ;  to  these  disadvantages 
he  adds  that  of  precipitating  the  mind  either  into  a  state  of  blind  credu¬ 
lity,  or  of  irrational  scepticism. 

But,  .again,  if  the  study  of  the  mathematic.al  sciences  cannot,  like  logic, 
fortify  the  reason  against  the  errors  of  thought,  may  it  not  at  least 
strengthen  the  reason  itself?  Sir  William  Hamilton  does  not  think  that 
it  can.  According  to  him,  the  principles  of  ni.athenialies  being  self  evi¬ 
dent,  every  step  which  the  mind  takes  in  the  process  has  the  same  degree 
of  evidence  ;  every  step  in  a  mathem.atical' demonstration  can  be  easily 
made,  and  requires  only  an  easy  application  of  thought ;  and  as  a  faculty 
is  always  developed  in  proportion  to  its  degree  of  exercise,  it  thence  fol¬ 
lows,  according  to  him,  that  the  mathematics,  by  submitting  the  intellec¬ 
tual  powers  to  a  very  feeble  degree  of  .activity,  devclopc' them  in  a  very 
limited  manner.  Further,  relj  ing  on  the  opinions  of  different  writers  of 
distinguished  character,  he  undertakes  to  shew  that  the  study  of  mathe¬ 
matics  is  accessible  to  all,  and  requires  no  special  adaptation.  The  tes¬ 
timonies  cited  are  those  of  Berkeley,  S’Gravesande,  D’Alembert,  Gibbon, 
Mine  dc  Stael,  and  others,  who,  although  less  celebrated, nevertheless  lend 
their  authority  to  countenance  this  conclusion.  He  exposes  the  double  ten¬ 
dency  to  credulity  and  scepticism,  which  often  leads  the  individual  .astray 
who  gives  himself  up  exclusively  to  sciences  of  calculation.  We  cannot 
help  thinking  that  there  is  somewh.at  of  exaggeration  in  this  assertion, 
which  is  very  like  a  paradox  skilfully  defended ;  but  it  is  pleasant  to  fol¬ 
low  the  animated  pen  of  a  writer  fully  master  of  his  subject,  while  he 
dr.aws  deductions  always  w’cll  connected,  and  supported  by  an  accurate 
acquaint.ancc  with  the  history  and  minute  .analysis  of  human  intelligence. 

Sir  Willi.am  Hamilton  concludes  by  blaming  the  University  of  Cam¬ 
bridge  for  giving  too  much  encouragement  to  the  study  of  mathematics 
in  preference  to  the  other  sciences.  Besting  his  views  on  the  principles 
already  explained,  he  points  out  the  impropriety  of  directing  the  minds 
of  youth  to  this  in  preference  to  every  other  kind  of  instruction,  seeing 
that  it  is  of  importance  to  fortify  the  intellect  with  resources  adapted  to 
be  useful  in  every  circumstance  of  life,  and  not  in  some  one  in  p.articul.ar. 

}sucli  is  the  volume  of  Fratrments  we  owe  to  the  Scottish  Professor. 
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Mr  1).  Mihio  w/i  £ai'th<imkv  S/tvcktf,  dc- 

Every  one  will  peruse  with  interest  this  eo’.lection  of  four  dissertations, 
all  of  which  throw  li;?ht  on  the  questions  of  which  they  treat,  and  indi¬ 
cate  a  rare  power  of  analysis,  and  very  uncommon  sagacity.  Wc 
shoidd  be  glad  to  see  many  similar  pieces  on  the  moral  sciences  adorn 
the  pages  of  our  periodical  reviews  ;  such  memoirs,  witliout  pretension 
or  borrowed  splendour,  afford  real  instruction,  and  familiarize  the  reader 
with  all  the  questions  of  the  science.  Thus  reduced  to  less  extended 
proportions  than  in  a  long  and  elaborate  work,  the  science  becomes  sim¬ 
plified  under  a  skilful  pen,  without  contracting  anything  narrow  or 
mean.* 


Notices  of  Earthquake-Shocks  felt  in  Great  Britain,  and  esj)e- 

cialbj  in  Scotland,  with  inferences  suggested  hg  these  notices  as 
to  the  causes  of  the  Shocks.  By  David  Milne,  Esq.,  F.R.S.E., 

M.W.S.,  F.G.S.,  &c.  Comiminicatcd  by  the  Author. 

(Continued  from  Vol.  XXXIII.  page  372.) 

At  Alford  Manse,  Aberdeenshire,  about  eighty  miles  N.  E. 
of  Comrie,  “  the  earthquake  was  felt  at  half-past  10  p.m.  ; 
but  owing  to  the  great  alarm  occasioned  in  the  family,  there 
may  be  an  error  of  some  minutes.  At  the  moment  of  the 
shock,  I  was  sitting  reading  at  a  table,  with  candles  before 
me,  nearly  in  the  middle  of  the  dining-room,  with  my  back 
directly  to  the  south-west,  and  face  to  the  north-cast.  Sud¬ 
denly  I  heard  a  loud  noise  behind,  and  also  under  my  feet, 
and  immediately  felt  my  chair  raised  up,  and  inclined  forward 
at  a  considerable  angle  under  me ;  and  as  I  was  catching  the 
table  with  my  hands  to  save  myself  from  what  I  conceived  to 
be  an  impending  fall,  tlie  motion  of  the  chair  was  as  suddenly 
reversed,  and  feeling  as  if  I  were  in  danger  of  being  thrown 
backwards,  1  clung  to  the  table,  which  I  had  just  seized,  to 
escape  a  backward  fall, — but  the  chair  directly  settled  into  its 
horizontal  position  w'ithout  any  farther  oscillation.  As  the 
noise  continued,  I  became  instantly  convinced  that  1  had  felt 
an  earthquake,  and  any  danger  from  it  seeming  over,  I  sat 
still  w'ith  the  view  of  analysing,  at  the  moment,  all  the  sensa¬ 
tions  I  had  experienced,  and  estimating  the  character  and 


*  From  Bibliotliique  Uuivciicllc  dc  Geneva,  No.  oO;  Sept.  1842,  p. 
210-22.5 
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(liiralion  of  tlio  noise.  I  became  aware  on  reflection,  uml 
when  my  attention  was  no  longer  arrested  by  the  imminent 
danger  of  falling,  that  the  table  before  me  had  sustained  a 
vibration  timilar  to  that  of  the  chair  on  which  I  sat.  The 
south-west  side  of  the  table  had  become  elevated  above  the 
level,  and  again  immediately  became  depressed  below  it.  1 
became  particularly  sensible  of  the  depression  of  the  south¬ 
west,  having  been  impressed  with  the  fear  that  the  cai  dies 
would  be  thrown  down  upon  me,  but  the  extent  of  the  move¬ 
ment  was  not  such  as  to  make  the  candlesticks  totter.  I 
could  make  no  doubt  that  the  whole  house  had  undergone  a 
similar  vibration  to  those  of  the  chair  and  table  of  which  1 
was  so  sensible, — or  rather  that  the  vibration  of  the  house  com¬ 
prehended  within  it  those  of  the  chair  and  table. 

“  The  noise  was  of  two  distinct  kinds.  The  front  of  the 
house  is  about  directly  southwest,  and  the  first  noise  heard, 
was  as  if  an  immense  quantity  of  small  but  sharp  shingle  had 
been  tilted  against  the  foundation  of  the  front  wall,  and 
poured  inward  below  the  whole  house.  The  shock  instantly 
followed,  and  was  accompanied  by  a  creaking  and  rattling  of 
the  doors,  windows,  and  various  articles  of  furniture,  amidst 
which  a  shar]>  rattling  of  the  slates  on  the  roof  was  distinctly 
sensible.  This  latter  noise  w'as  not  of  a  continuous  and  uni¬ 
form  kind,  and  did  not  last  long — not  longer,  1  think,  than 
about  a  second ;  but  that  which  resembled  the  grinding  noise 
of  tilted  shingle,  extended  itself,  apparcntl}  under  ground,  on 
all  sides,  and  became  an  immense  volume  of  sound,  gradually, 
however,  diminishing  in  intensity,  and  dying  away  first  in  the 
southwest,  and  finally  in  the  north-east,  after  an  interval  of 
four  or  five  seconds  from  its  being  first  heard. 

“  About  a  quarter  of  an  hour  previous  to  the  shock,  Mrs  Far- 
quharson  had  gone  into  the  nursery  on  the  same  flat  with  me, 
which  is  that  above  the  ground  story  ;  and  a  young  lady  then 
in  the  house  had  retired  to  her  bed-room  on  the  same  flat, 
while  my  eldest  daughter  had  retired  to  hers  in  the  flat  just 
above  me.  I  had  scarcely  estimated  the  dm-ation  of  the  noise, 
when  Mrs  F.  suddenly  entered  the  room  where  I  was  sitting, 
and  stated  that  the  young  lady  on  the  same  Hat  had  risen 
from  her  bed.  aiul  come  to  her  in  great  alarm,  saying,  that 
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she  had  certainly  experienced  an  earthquake.  At  the  same 
moment,  my  daughter  descended  from  the  upper  storey,  say¬ 
ing  that  there  was  some  person  in  her  room,  who,  after  shak¬ 
ing  her  bed,  made  several  heavy  steps  across  the  floor,  and 
had  at  last  fallen  down  in  it.  I  felt  it  right  at  the  time  to 
calm  these  alarms,  without  acknowledging  that  there  had 
been  any  earthquake.  In  the  morning,  I  learnt  from  the 
young  lady  in  the  lower  flat,  that  while  in  bed,  which  stands 
lengthwise  south-east  and  north-west,  she  had  felt  herself,  by 
the  rising  of  the  west  side  of  the  bed,  suddenly  tossed  towards 
the  east,  and  as  suddenly  again  thrown  down  towards  the  west. 
She  described  the  noises  she  heard  at  the  same  time,  in  a 
way  similar  to  that  in  which  1  have  done  above.  Mrs  F.  was 
actively  engaged  at  the  moment  of  the  shock,  which  she  felt, 
and  she  also  heard  the  noise,  but  imagined  it  was  a  violent 
gust  of  wind,  of  which  there  had  been  several  in  the  previous 
part  of  the  evening. 

“  The  house  stands  upon  a  bed  of  shingle,  anciently  deposited 
by  the  small  river  Leochal.  The  rocks,  only  slightly  covered, 
over  all  this  neighbourhood,  are  micaceous  schist  and  granite.” 

(5.)  Accounts  from  Districts  East  of  Comric. 

Near  Kinross,  at  Shanwell,  ’^the  residence  of  the  Rev.  Mr 
Coventry,  the  shock  is  thus  described  by  him  : — “  At  the  time 
of  the  shock  I  was  sitting.  A  noise  preceded  it  as  of  a  rushing 
wind,  though  the  air  was  perfectly  still  at  the  time,  and  this  was 
accompanied  by  a  noise  as  if  of  cattle  or  horses  running  rapidly 
past  the  w'indows.  The  duration  of  the  shock  was  of  such  a 
length,  as  to  give  Mrs  C.  and  those  who  felt  it,  time  to  speak 
of  it  as  an  earthquake,  and  to  express  their  feelings  in  regard 
to  it.  She  thinks  it  lasted  a  minute.  The  rushing  noise 
seemed  to  be  in  the  air,  as  well  as  the  sound  like  the  tramp¬ 
ling  of  horses  or  cattle.  But  besides  these,  and  following 
them,  there  w'as  heard  a  rumbling  noise  as  if  of  carts  on  a 
pavement,  but  more  hollow  in  the  sound ;  and  this  latter 
sound  w'as  in  the  earth,  and  began  distinetly  on  the  north-west 
end  of  the  house,  and  proceeded  gradually  to  the  south-east 
side,  when  it  gradually  died  away.  The  rushing  sound  in  the 
air  was  heard  both  on  the  north  and  south  sides  of  the  house^ 
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the  concussion  appeared  to  follow  the  same  direction  as  the 
rumbling  sound  in  the  earth.  With  regard  to  the  effects  of 
the  shock,  Mrs  C.  felt  the  floor  of  the  drawing-room  to  rock 
and  the  window  to  shake  ;  and,  in  one  of  the  bedrooms,  where 
two  of  my  daughters  and  a  servant  were,  the  floor  was  felt  to 
be  so  unsteady,  thatthey  were  fain  to  cling  to  the  chimney-})iece, 
and  the  doors  of  the  wardrobes  and  the  joists  of  the  roof  were 
heard  to  creak.  The  inmates  of  this  room  complained  of 
being  giddy  and  sick  at  the  time  of  its  occurrence.  No  ob¬ 
servations  were  made,  as  to  any  walls  being  cracked.  The 
weather  was  very  wet,  the  barometer  high,  and  the  night  e.\- 
tremely  dark  and  perfectly  still.  I  understand  that  at  the  Old 
Manse,  our  friend  David  Syme’s  residence,  at  Kinross,  the 
shock  was  very  violent,  and  four  distinct  rockings  were  felt. 

In  the  town  of  Kinross,  the  shock  was  felt  very  distinctly  by 
most  of  the  inhabitants,  and  is  thus  described  by  Mr  Syme, 
the  shei’iff-substitute  of  that  county  : — “  I  was  sitting  alone  in 
a  room  on  the  ground-floor  in  the  south-west  corner  of  our 
house  which  fronts  the  south,  when,  a  few  minutes  after  ten 
P.M.,  my  attention  was  attracted  by  a  strange  hoarse  rushing 
sound  in  the  south.  I  laid  down  my  book  to  listen,  and  almost 
immediately  heard  a  louder  sound,  as  if  of  a  heavy  body  falling 
gently  on  the  floor  of  the  room  above,  directly  overhead,  and 
continuing  to  roll  along  towards  the  other  end — the  apparent 
motion  being  thus  from  south  to  north.  I  was  not  sensible 
of  any  shock  or  concussion,  and  did  not  think  of  an  earth¬ 
quake,  but  was  startled  by  the  strangeness  of  the  noise,  and 
ran  up  stairs  to  inquire,  and  found  that  Mrs  S.,  her  mother, 
and  two  female  servants  who  happened  to  be  in  the  drawing¬ 
room — a  very  small  room  on  the  second  floor  in  the  south-east 
angle  of  the  house  (with  one  window  to  the  south  and  one  to 
the  east),  had  the  instant  before  felt  the  shock  of  an  earth¬ 
quake  most  alarmingly.  They  heard  and  saw  the  crystal  and 
china-ornaments  on  the  chimney-piece  in  motion,  and  i\Irs  S. 
felt  four  distinct  rockings.  She  thought  that  the  east  wall  was 
coming  to  her ;  and  her  mother,  who  was  a  little  farther  off, 
that  it  was  going/row  her,  and  all  were  sensible  of  a  strong 
undulatory  motion.  They  think  it  began  at  the  east  side,  and 
that  the  east  wall  or  gable-end  was  most  affected,  but  there 
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was  no  rent  of  the  wall,  nor  have  I  heard  of  anything  of  the 
kind  in  this  neighboui’hood.  A  second  shock  was  experienced 
about  two  o'clock  next  morning  (24th),  by  some  of  our  neigh¬ 
bours,  but  not  by  us  :  though  about  an  hour  and  a  half  after 
the  first,  I  fancied  I  heard  the  same  rushing  sound  as  before, 
but  less  distinctly. 

At  Fcrth,  as  the  author  w'as  informed  by  several  of  the  in¬ 
habitants,  the  furnitm'e  in  their  houses  w'as  shaken,  and  lamps 
hanging  from  the  ceilings  of  their  rooms,  nere  made  to  vibrate. 
On  the  side  of  the  Tay,  opposite  to  Perth,  a  crack  was 
formed  during  the  night  of  the  23d  October,  on  the  side  of 
the  turnpike-road,  where  it  runs  above  a  steep  bank.  This 
crack  was  noticed  early  in  the  morning  of  the  24th  October, 
and  was  such  as  to  endanger  the  integrity  of  the  road.  Two 
days  afterwards,  a  slice  of  the  road  along  the  line  of  the  crack, 
for  about  twenty-five  yards  in  length,  slipped  down  the  bank 
altogether. 

From  St  AndrcKS,  in  the  East  of  Fife,  two  accounts  were 
received. 

Dr  Govan  of  the  E.I.C.S.  writes, — “  I  had  just  gone  to  bed, 
which  was  placed,  as  nearly  as  I  can  estimate,  N.  by  W.,  and 
S.  by  E.,  when  I  experienced  a  smart  and  sudden  movement 
from  below  upwards,  and  as  I  thought  nearly  at  right  angles 
to  the  line  in  which  1  lay,  coming  from  the  S.  and  W.  I  im¬ 
mediately  said,  it  was  a  very  smart  shock  of  an  earthquake, 
and  looked  at  my  watch,  which  shewed  10''.  24'  p,  m.  An  undu¬ 
lating  movement  immediately  succeeding,  the  smart  shock  was 
perceived  by  those  in  the  room,  which  caused  a  degree  of  gid¬ 
diness.  I  immediately  went  to  observe  the  barometer,  which 
stood  unaftected  at  about  30  inches ;  without,  all  was  quiet 
and  more  still  than  usual. 

Dr  IMudie  of  St  Andrews  writes, — “  Colonel  Playfair  of  the 
E.I.C.S,  was  sitting  with  his  family  on  the  night  of  the  23d  Oc¬ 
tober.  They  all  distinctly  felt  the  earthquake,  and  as  both  the 
Colonel  and  Mrs  P.  had  repeatedly  felt  earthquakes  in  India, 
they  instantly  recognised  the  nature  of  the  shock.  To  all  of 
the  company,  there  was  the  sensation  of  the  earth  rising  sud¬ 
denly  up,  and  vibrating  before  it  returned  to  its  former  site. 
The  vibration  proceeded  from  the  south-west  to  the  north- 
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cast,  and  the  gas  lamp  suspended  in  the  middle  of  the  room 
indicated  by  its  oscillation  a  movement  in  that  direction.  The 
Colonel  instantly  pulled  out  his  watch,  and  found  the  tinie 
exactly  twenty  minutes  past  ten  ;  and  whilst  he  wrts  looking 
at  his  watch,  he  distinctly  felt  a  second  shock,  not  so  strong 
as  the  first,  but  the  vibration  was  in  the  same  direction. 

“  Mrs  General  Farquharson  was  in  bed  at  the  time  of  the 
shock,  and  she  felt  as  if  a  person  was  under  the  bed,  and  lifted 
it  up  ;  the  ewer  in  the  basin  gingled  with  the  motion,  and 
when  she  rung  for  her  servant,  she  came  in  great  alarm, 
thinking,  from  the  rattling  of  the  windows,  that  some  person 
was  attempting  to  break  into  the  house. 

“  A  young  man,  a  student  in  a  lodging-house,  was  awakened 
by  the  lifting  of  his  bed ; — and  thinking  it  was  a  trick  by 
one  of  bis  companions,  got  out  of  bed,  and  seizing  a  golf- 
club,  continued  to  strike  at  the  supposed  intruder  under  the 
bed. 

(G.)  Account n  from  distnets  South-East  of  Comric. 

In  East-Lothian,  ncs\r  Xorth-Bcrwick,  as  Mr  Scougall  at  Hal- 
gone  wrote,  “  the  noise  or  sound  preceded  the  shock.  The  shock 
was  not  tremulous,  but  undulating.  Those  who  Avere  in  bed 
describe  it  thus :  They  felt,  as  if  their  beds  had  been  swung 
from  the  top.  The  shock  lasted  about  two  or  three  seconds. 

“  Dr  Moir  of  Mitsselburgh  writes, — “  I  was  sitting  in 
the  dining-room  of  Loretto  with  Mr  Langhorne  ;  but  al¬ 
though  there  is  a  gas-chandelier  suspended  from  the  centre 
of  the  roof,  which  readily  vibrates  in  treading  across  the 
room,  neither  of  us  were  attracted  by  this  or  any  other  cir¬ 
cumstance.  Next  morning,  however,  in  making  my  rounds, 
I  called  on  Mr  Watson  of  Pinkieburn,  who  asked  me  if  I 
had  perceived  any  thing  uncommon  on  the  night  before. 
I  said.  No.  He  then  informed  me,  that,  from  ten  minutes 
to  a  quarter  after  ten,  while  seated  in  his  parlour  by  the 
table,  he  distinctly  felt  his  chair  move  under  him ;  at  the 
lapse  of  about  two  seconds  another  movement  was  distinctly 
perceptible,  at  which  time  he  said  to  Mrs  W atson,  who  was 
walking  along  the  floor,  ‘  What  is  that?  Did  you  observe  my 
chair  moving  under  me  ?’  ‘  No,’  she  replied,  ‘  but  there  is 
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gomel)od\’  knockin<>'  at  the  outside  of  the  house.’  She  then 
rang  tlie  bell  for  the  servant,  who  was  oi’dered  to  open  the 
front  doer,  but  saw  nobody.  Here  there  wei’e  two  distinct 
bliocks,  between  which  the  noise  continued,  something  like 
a  riunbliiig  wind,  and  came  from  the  west. 

“  During  the  same  forenoon,  while  at  Feejtoiipans,  the  same 
question  was  put  to  me  by  Mrs  llislop  (sister  to  Mrs  Cadell 
of  Coekenzie),  who  was  at  the  time  confined  to  bed.  While 
alone  in  her  bedroom,  at  nearly  a  cpiarter  after  ten  on  the 
preceding  nigbt,  she  felt  as  if  something  was  raising  up  the 
bed  from  the  floor,  and  the  sensation  was  so  perfect,  that  she 
involuntarily  seized  hold  of  the  curtains  near  her,  wdien  a 
second,  and  then  a  third  repetition,  caused  her  to  grasp  them 
more  tightly,  and  exclaim — ‘  Have  mercy  on  us !’  These 
heavings  were  accompanied  by  a  sound  from  the  south,  which 
caused  one  of  the  windows  to  rattle  during  the  whole  time. 
A  thimble,  which  hajipened  to  be  lying  on  the  stand  of  a  mir¬ 
ror  on  the  dressing-table,  kept  rattling,  as  also  an  emj)ty 
jug  within  the  basin  of  the  wash-hand  stand.  Strange  to 
say,  none  of  the  other  inmates  of  the  house  perceived  any 
thing  of  this,  although  Mr  Hislop  himself  was  at  the  time, 
but  not  in  the  same  room,  only  a  few  yards’  distant.  The 
family  then  retired  to  bed,  but,  in  about  half  an  hour  after,  a 
deep  rumbling  noise  was  heard  from  the  west,  both  by  Mrs 
llislop,  and  by  Mr  Pati  ick  Turnbull,  her  nephew,  who  was 
awoke  by  it,  and  listened  for  some  time,  thinking  that  it  was 
some  one  sent  from  the  distillery,  of  which  he  has  the  charge, 
to  awake  him. 

“  Lady  Harriot  Suttie  has  since  told  me,  that  she  and  Sir 
(ieorge  were  at  Newbyth  on  that  evenings  and  that  the  tre¬ 
mors  and  heavings  were  felt  there  to  a  degree,  that  attraeted 
the  attention  of  every  one.” 

At  Trinity,  near  Leith,  Lieutenant  Forrest,  R.  N.,  felt  the 
shock  very  distinetly  in  a  house  300  yards  from  the  sea  beach. 
He  described  his  sensations  in  a  memorandum  which  he  wrote 
down  next  morning.  The  following  is  a  copy  of  it.  “  Last 
night,  about  a  quarter  i)ast  ten  o'clock,  1  had  been  about  ten 
minutes  in  bed,  when  1  felt  the  bed  tremble  severely  under 
me  ;  so  much  so,  that  I  asked  my  wife  (who  had  been  conlined 
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to  bed  for  two  days  previously)  if  she  was  taken  worse  ?  my 
impression  being  at  the  moment  that  that  was  the  cause.  She 
answered  that  she  was  not  trembling,  but  the  noise  and  shak¬ 
ing,  she  thought,  was  caused  by  the  servants  shutting  in  the 
doors  below  (my  bedroom  is  on  the  first  floor)  ;  the  window  all 
this  time  was  rattling  as  if  from  a  high  wind,  although  it  was 
calm  at  the  time  ;  and  the  furniture  in  the  room  creaked,  as 
if  in  the  cabin  of  a  steamer  going  over  a  sea.  There  was  a 
tin-case  with  hot  water  in  the  bed,  which  I  board  shaken  about 
very  distinctly.  I  observed  at  the  time  to  Mrs  F.,  that  I  was 
convinced  it  was  the  shock  of  an  cartlupiake,  and  noted  the 
time  in  my  watch.  It  must  have  continued  nearly  a  minute, 
as  1  had  time  to  sit  up  in  my  bed,  and  make  the  above  remarks 
during  its  continuance.” 

In  Edinburgh,  the’ following  persons  have  communicated  to 
the  author  their  several  perceptions. 

Mr  Syme,  of  the  Bank  of  Scotland,  when  in  his  house  in 
North  Castle  Street,  felt  the  shock,  and  a  noise  accompanying 
it.  The  noise  seemed  to  be  above  his  head,  in  the  upper  part 
of  the  house.  Keys  hanging  on  the  key-hole  of  a  book-case 
were  made  to  dangle. 

ISIi’s  Swinton,  in  Athole  Crescent,  was  in  bed,  and  felt  the 
shock.  It  ai>peared  to  come  from  the  north.  Her  bed  rocked 
twice  or  thrice.  She  has  felt  several  shocks  in  India,  of  which 
only  one  was  more  severe  than  this. 

Mr  M‘Callum,  of  the  Bank  of  Scotland,  nhen  in  the  fifth 
storey  of  the  bank  (about  120  feet  from  the  ground  behind  it) 
felt  the  shock  between  10'*  5'  and  10’*  20'.  He  first  experienced 
a  tendency  to  fall  over  towards  the  cast.  He  distinctly  heard 
the  floor  near  the  east  gable  shake.  One  window  rattled,  fac¬ 
ing  towards  the  east. 

At  Dunning^  about  16  miles  SE.  of  Comrie,  the  shock  is 
stated  by  Dr  Martin,  physician  there,  to  have  been  felt  about 
10’*  14'  p.M.  “  It  was  a  kind  of  double  shock,  consisting  of  two 
strokes  in  quick  succession,  with  about  half  a  second  between 
them.  The  first  was  much  the  strongest  blow.  In  about  half 
an  hour  after,  another  shock  was  felt,  but  weaker,  and  of 
shorter  duration. 
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“  The  first  or  double  shock  lasted  about  5" ;  the  second  about 
2 "  or  3". 

“  As  to  the  nature  of  the  concussion,  it  seemed  as  if  some 
subterranean  element  had  suddenly  struck  the  solid  surface  of 
the  earth  from  beneath,  with  such  a  force  as  to  make  it  yield 
a  little  upward.  The  tremor  that  followed,  arose  from  its 
own  elasticity  and  the  violence  of  the  impulse.  It  was  both 
a  tremor  or  vibration  of  the  earth’s  surfi\ce,  and  an  undula¬ 
tion  of  the  ground.  At  the  commencement  of  the  shock,  it 
was  a  sudden  double  jolt  and  tremor  of  the  earth’s  surface,  the 
result  of  a  subterraneous  blow  quickly  repeated,  and,  at  the 
end,  an  undulation  or  movement  of  the  ground.  Objects  were 
more  rocked  and  shaken  by  the  tremulous  motion  than  by  the 
undulation  ;  but  none  of  them  wore  lifted  up  and  let  down 
again.  The  surface  of  the  earth  and  buildings  thereon,  houses, 
and  furniture  therein,  were  moved  simultaneously,  and  trem¬ 
bled  or  shook  altogether  as  one  continuous  integral. 

“  AVith  regard  to  the  points  of  the  compass,  the  first  inclina¬ 
tion  was  nearly  in  the  direction  of  the  north-west.  It  was  the 
effect  of  an  invisible  sudden  force,  and  was  quick.  The  mo¬ 
tion  back  again  was  slower,  and  appeared  to  be  the  mere  re¬ 
covery  of  balance  or  perpendicularity. 

“  It  seemed  to  travel  with  great  velocity,  and  was  loudest  at 
its  termination. 

“  The  23d  of  October  1839  was  cloudy,  with  rain  ;  the  hills 
were  foggy ;  wind  east,  with  calm  intervals.  Much  more  rain 
fell  than  usual  in  the  autumn  of  1839. 

“  About  a  mile  from  Dunning,  in  a  farm-house  situated  on  a 
high  level,  and  founded  on  whinstone  rock  of  unknown  depth, 
the  concussion  so  marred  the  swing  or  vibration  of  the  pendu¬ 
lum  of  the  clock,  that  it  stood  still. 

“  The  mounds  of  earth  covering  potato-pits  were  cracked  from 
end  to  end,  and  the  water  of  sundry  wells  was  made  drundy.” 

At  Muckhart,  situated  at  the  opening  of  a  gorge  on  the 
south  side  of  Ochils,  and  about  20  miles  S.SE.  of  Comrie,  Mr 
Harvey  heard  and  felt  the  shock.  He  writes, — “  Having  been 
at  Comrie  some  years  ago,  when  there  was  a  very  smart  shock, 
the  moment  this  of  the  23d  October  commenced,  I  said  to  a 
friend  with  whom  1  was  conversing  at  the  time,  ‘  An  earth- 
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(juake  !’ — ‘  It  is  the  same  sort  of  sound  (ho  added)  tliat  we 
heard  the  other  day  in  the  harvest  field.’  I  took  observation 
of  the  time,  and  all  this  passed  while  yet  the  sound  of  it  was 
heard ;  we  concluded  that  it  lasted  above  50  seconds.  As  to 
the  sort  of  sound,  it  resembled  in  its  approach  a  midtitude  of 
coal  wajigons  on  a  railroad  somewhat  as  to  sound,  but  chiefly 
as  to  the  motion  produced  ;  there  was  a  quick  vibration.  My 
house  stands  on  a  bed  of  channel.  There  is  another  near  it 
on  mos.sy  ground,  and  there  the  shock  was  felt  as  a  heave. 
The  inhabitant  imagined,  being  in  bed,  that  some  huge  ani¬ 
mal  had  got  beneath  his  bed  and  was  bearing  uj)  the  bed  to 
get  from  beneath.  No  walls  cracked  in  this  neighbourhood, 
.so  far  as  I  can  learn,  but  there  were  several  bursts  of  earth, 
and  slides  on  the  sides  of  the  hills,  and  breakings  of  wellheads, 
llirds’  cages  moved  like  pendulums.  Noise  accompanied,  i>re- 
ceded,  and  followed  the  shock.  The  noise  was  continuous, 
with  variation  of  the  sounds.  The  sound  was  first  like  the 
distant  sound  of  carriages  on  the  public  road  ;  as  it  approached 
it  grew  deep  and  hollow  from  the  earth,  and  passed  away  like 
the  effect  produced  by  a  close  body  of  cavalry  in  quick  march 
over  a  common.  It  was  in  the  earth.  The  concussions  were 
most  felt  in  the  upper  parts  of  houses.  Doors  upstairs  in  my 
house,  were  thrown  open  and  moved  on  their  hinges.  From 
all  I  can  collect,  it  appears  it  was  not  so  much  felt  in  houses 
on  the  hill  sides,  as  in  the  houses  along  the  bottom  of  the  range  ; 
the  houses  on  the  hills  are  mostly  built  on  rock,  those  along 
the  bottom  of  the  hills  on  gravel  or  loose  soil.  We  had  much 
rain  previously.  One  night,  in  the  end  of  September,  from 
8  in  the  evening  to  8  next  morning,  as  nearly  as  I  could  ascer¬ 
tain,  there  fell  about  1  inch  of  water  in  thickness  on  the  ground. 
Besides  shooting  stars, some  nights  after  I  sawthe  most  splendid 
meteor  I  ever  witnessed.  It  was  passing  from  the  we.st  to  the 
east,  and  proceeded  in  a  line  parallel  to  the  earth’s  surface.” 

At  Woodcot,  near  Dollar,  about  22  miles  S.S.E.  from 
(^omrie,  the  shocks  and  the  state  of  the  weather  at  the 
time,  are  thus  described  by  Mr  Walker.  “  The  first  con¬ 
cussion  felt  here  was  at  10''  10'  p.m.  on  the  23J  of  October, 
the  second  about  half-an-hour  afterwards.  The  noise  pre¬ 
ceding  thefirst,  lasted  ab^mt  four  or  five  seconds  ;  in  the  second 
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the  duration  of  the  noise  was  shorter,  and  I  felt  no  slioek. 
The  concussion  of  the  first  appeared  to  me  to  resemble  more 
the  slight  lurch  of  a  ship  under  way,  struck  by  a  wave  and 
righting  immediately  again,  than  any  other  motion.  As  far 
as  I  can  judge  from  the  situation  of  this  house  (at  the  imme¬ 
diate  base  of  one  of  the  Ochils)  and  the  quarter  of  it  whence 
the  sound  and  concussion  came  from,  1  should  say  that  they 
both  came  from  N.NW.,  and  went  in  the  opposite  direction 
across  the  room  where  I  was  sitting ;  I  was  placed  in  rather 
a  favourable  situation  for  ascertaining  this,  as  1  was  reading  at 
the  time,  with  my  arms  leaning  upon  the  table,  and  both  it 
and  the  chair  upon  which  I  was  sitting  were  thrown  first  to 
one  side  and  then  to  the  other,  or,  to  speak  more  correctly, 
first  towards  the  S.SE.  and  then  back  to  where  they  had  been  ; 
the  noise  was  very  loud.  It  seemed  to  me  to  be  very  like  what 
would  have  been  occasioned  by  some  one  over  head  dragging 
some  heavy  piece  of  furniture  along  the  floor  from  one  side  of 
the  room  to  the  other,  the  sound  gradually  increasing  and 
diminishing  as  it  came  towards  or  receded  from  the  position 
where  I  w'as.  The  weather  on  the  day  of  the  shock,  and  also 
the  one  preceding  it,  was  uncommonly  calm,  very  foggy  to¬ 
wards  the  evening,  and  the  air  at  that  time  felt  much  warmer 
than^  the  degree  of  heat  indicated  by  the  thermometer  would 
have  led  one  to  expect,  and  I  thought  (but  it  may  have  been 
fancy)  that  there  was  a  peculiar  odour  perceptible.  In  the 
year  1824,  when  1  was  at  Lisbon,  I  perfectly  recollect  having 
remarked  the  same  thing,  though,  from  the  difference  of  lati¬ 
tude,  the  heat  and  the  closeness  of  the  air  was  much  more 
oppressive  ;  and  I  remember  well  that  the  inhabitants  of  that 
city  were  much  alarmed  at  the  appearance  of  the  weather, 
the  same  phenomena  having,  they  said,  been  observed  imme¬ 
diately  before  the  tremendous  earthquake  in  1755.” 

In  a  subsequent  letter,  Mr  Walker  adds, — '•  1  did  not  jjet- 
ceire  any  leaning  of  the  house  to  the  N.NW.,  after  recover¬ 
ing  the  perpendicuhu’, — though  I  have  no  doubt  it  must  have 
done  so,  as  your  explanation  appears  to  me  (juite  consistent  in 
other  respects  with  what  I  felt  at  the  time.  I  was  not  sensi¬ 
ble  of  the  house  being  lifted  up.  It  appeared  to  me,  as  if  it 
had  been  stnick  by  something  which  caused  it  to  lieel  sud- 
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denly  to  the  S.SE. ; — indeed  I  can  compare  it  to'  nothing 
but  the  motion  of  a  ship,  when  she  gives  a  slight  lee- 
Inrch.” 

The  gardener  of  the  Dollar  Academy  has  given  the  follow¬ 
ing  graphic  account  of  what  he  perceived.  “  My  family  had 
retired  to  bed ;  1  alone  sat  reading,  opposite  the  fire-place, 
which  is  in  the  east  side  of  the  room.  The  candle  was  burn¬ 
ing  on  the  chimney-piece,  with  the  snuffer-tray  beside  it.  I 
was  startled  by  an  unusual  noise  towards  the  N\V.,  like  the 
rolling  of  many  carriages,  or  the  sound  of  distant  thunder.  It 
appeared  to  die  away  toward  the  SE.,  and  struck  me  as  being 
immediately  under  or  on  the  surface  of  the  earth, — not  over 
head.  1  still  looked  in  the  direction  from  whence  the  sound 
came,  and  perceived  the  bed-curtains  agitated.  The  bed  stood 
in  the  N\V.  corner  of  the  room.  There  was  a  looking-glass 
in  the  window,  which  looks  to  the  west. — It  also  was  shaken. 
Tlie  chair  which  1  sat  on,  was  moved  first  toward  the  SE.  se¬ 
veral  times,  the  candlestick  in  the  same  direction.  The  snufler- 
tray  was  nearly  thrown  down.  The  motion  of  the  eai’th  was 
decidedly  undulatory  ;  and  from  the  circumstance  of  the  bed- 
curtains  and  looking-glass  being  moved  first,  and  my  chair 
being  next  moved  toward  the  S  E.,  and  the  candlestick  in  the 
same  direction,  1  concluded  that  the  shock  was  from  theNW. 
to  the  SE.  I  was  sitting  in  a  position  peculiarly  favourable 
for  observing  it.  My  feet  rested  on  one  side  of  the  grate,  and 
my  whole  weight  was  on  the  chair.  My  attention  was 
keenly  alive  at  the  time.  The  noise  preceding  the  shock  last¬ 
ed,  1  think,  about  4" ;  a  shorter  time]  intervened  between  the 
noise  and  the  shock,  which  lasted  also  about  4".  The  strength 
of  the  shock  throughout  appeared  to  be  the  same.” 

At  Tillicoultry,  a  considerable  village  a  little  farther  to  the 
east  than  Dollar,  also  situated  on  the  south  base  of  the  Ochil 
range,  Mr  Tliomson,  surgeon  there,  writes,  that  “  Those  in 
Tillicoultry  who  most  distinctly  experienced  the  shock,  agree 
generally  in  stating,  that  there  was  a  decided  undulatory  mo¬ 
tion  communicated  to  their  houses,  whereby  they  themselves, 
and  objects  on  the  floor,  were,  or  seemed  to  be,  lifted  up  and 
let  down  again,  as  if  they  were  rocked  in  a  cradle,  or  tossed  in 
a  hammock  at  sea. 
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“  Two  conslclorable  masses  of  rook,  it  is  believed,  were  de¬ 
tached  from  the  face  of  one  of  the  Ochil  hills  here  by  the 
shock  of  the  earth(|uakc,  as  the  shepherd  was  on  the  spot 
where  they  now  lie,  on  the  preceding  day,  and  did  not  observe 
them  till  the  morning  after  the  event.  One  of  these  is  esti¬ 
mated  at  ten  tons  weight.  A  large  rent,  of  4  or  5  yards  long, 
and  about  one  foot  and  a  half  wide  at  its  widest  part,  was  ob¬ 
served,  on  the  sticceeding  day,  running  across  a  potato-heap, 
whose  whole  length  might  be  12  yards  by  2  yards  wide.  All 
the  houses  in  our  village,  which  are  neaidy  300,  were  more  or 
less  shaken.  The  slates  ui)on  certain  roofs  of  the  higher 
houses,  and  the  dishes  upon  the  shelves,  clattered  against  each 
otlier — several  bells  rang — articles  hanging  from  the  ceiling 
oscillated — windows  shivex’cd — doors  moved  on  their  hinges — 
individuals  walking  or  sitting,  were  thrown  slightly  off  their 
centre.  Many  who  were  asleep  or  in  bed,  started  up  in  stupid 
ainazeincnt.  One  man  says  he  was  pitched  from  one  side  of 
the  bed  to  the  othci'.  In  the  upper  Oats  of  houses,  the  chairs 
on  which  individuals  were  sitting,  and  the  beds  on  which  they 
were  lying,  rocked  like  a  cradle,  or  a  boat  gently  lifted  by  a 
wave. 

“  It  seems  to  be  the  prevailing  opinion  of  those  who  were 
in  a  recumbent  posture,  or  in  bed,  that  the  couch  was  first 
moved  from  the  N.  or  Nli.,  and  that  the  S.  or  SW.  side  was 
then  affected.  The  motion  of  dishes, and  the  rattling  of  slates, 
was  on  the  north  side  of  the  houses  chiefly. 

“  The  majority  with  whom  I  have  spoken  on  this  topic,  think 
that  the  shock  came  from  N.  or  NE.,  and  travelled  to  S.  or 
SW.  This  was  the  impression  of  those  wiio  were  a-bed,  and 
is  perhaps  confirmed  by  the  following  facts.  The  masses  of 
projected  rock  referred  to  took  the  direction  of  the  S.  from  the 
N.  (the  face  of  the  hill  is  steep,  and  slopes  southward).  The 
rent  or  fissure  referred  to,  ran  from  NE.  to  SAV.  The  persons 
felt  moved  towards  the  S.  who  were  in  bed. 

“  In  the  months  of  September  and  October,  the  aurora  bo¬ 
realis,  or  northern  lights,  were  uncommonly  brilliant,  and 
stretched  across  the  zenith  southward  farther  than  I  have  seen 
them  before  ;  they  had  a  curious  fiery  colour.” 
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At  Alva,  as  the  Rev.  Mr  Drysdale  reports,  “  I  was  inovetl 
upon  my  chair  from  one  side  to  the  other.  I  was  within  half 
a  foot  of  a  wall-press,  the  standards  and  door  of  which  cracked 
as  if  breaking.  My  house  is  situated  within  300  ysirds  of  the 
Ochil  range.  It  faces  due  south.  I  was  sitting  in  a  room  at 
the  west  gable,  ^\dlcn  I  heard  the  noise,  I  turned  my  face 
towards  the  east,  in  which  direction  it  seemed  to  me  coming. 
When  it  came,  as  it  were,  around  me,  I  felt  very  strange,  and 
as  if  there  was  something  like  a  shock  of  electricity  over  my 
body,  beginning  at  the  feet  and  going  to  the  head.  Sitting 
still  in  this  position,  after  the  noise  seemed  to  have  passed  to 
the  west,  I  saw  the  carpet  move  as  it  had  been  a  wave  of  the 
sea,  and  as  it  undulated  along  to  my  chair : — then  was  my 
chair  moved  to  the  west,  then  to  the  east.’’ 

The  Rev.  Mr  Brown,  parochial  minister  of  Alva,  who  felt 
the  shock  in  his  manse  at  the  foot  of  the  Ochils,  says, — “  What 
I  first  perceived  was  a  loud  and  very  singular  noise,  which 
lasted  2"  or  3".  Immediately  after,  I  felt  the  house  shake 
violently.”  I  may  add,  “  That  before  perceiving  the  shock, 
or  thinking  that  an  earthquake  was  approaching,  I  felt,  during 
the  continuance  of  the  noise,  as  if  I  had  been  slightly  electri¬ 
fied.  A  quivering  sensation  pervaded  my  whole  body  from 
the  feet  upwards.’’ 

From  Alloa,  situated  on  the  Forth,  about  S.  by  E.  from  Com- 
rie,  various  communications  were  received,  of  which  a  few 
may  be  noticed. 

One  correspondent  writes, — “  I  felt  a  remarkable  sensation 
come  over  me  at  the  time  of  the  shock.  But  whether  it  was 
connected  with  the  phenomenon,  or  merely  a  sensation  pro- 
dueed  by  the  mind,  being  instantly  aware  of  what  the  pheno¬ 
menon  was,  which  was  taking  place,  I  could  not  determine. 
The  leg  of  a  piano  in  the  room  distinctly  creaked.” 

Mr  Roy  writes, — “  I  was  sitting  in  the  dining-room  on  the 
ground  floor,  reading,  one  of  my  arms  resting  on  the  table, 
and  the  other  on  one  of  the  arms  of  the  chair  on  which  I  was 
sitting,  when  I  suddenly  felt  a  violent  shock  (as  if  a  very  heavy 
weight  had  been  thrown  on  an  elastic  floor),  which  made  the 
table  move  as  if  from  vxnder  iny  arm  in  a  southerly  direction. 
I  immediately  called  out,  ‘  What  vvas  that  V  to  some  of  the 
family  who  were  in  the  room  and  alsi»  felt  the  shock.  The 
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slitK*!;  was  aroonipaiiicil,  or  ratlier  suocoodod,  l>y  a  rushinj^  or 
riunljling  kind  of  noise,  I’esembling  the  souml  of  a  carriage, 
passing  along  the  road,  which  continued  for  a  sei-ond  or  two, 
and  appeared  to  me  to  proceed  as  from  north  to  south  or  south¬ 
east, — at  this  period,  I  must  say  I  felt  a  peculiar  sensation 
just  as  if  I  had  been  suddenly  exposed  to  danger  ;  and  when 
this  had  a  little  subsided,  I  went  to  the  kitchen  to  inquire 
whether  the  servants  had  been  up  stairs  making  any  noise, 
and  found  them  all  alarmed,  having  heard  the  noise  and  felt 
the  shock  without  knowing  the  cause  ;  I  therefore  concluded 
it  must  have  been  an  earthquake.’’ 

“  Another  eorrespondent  says, — “  The  first  circumstance 
that  attracted  my  attention  wiis  a  sudden  and  violent  gust  of 
wind,  accompanied  with  a  more  than  ordinary  rushing  noise, 
as  from  the  north-east,  against  the  window.  I  then  felt 
the  shock,  and  the  doors  of  the  wardrobe,  before  which  1 
was  standing,  w’hich  are  rather  loose,  rattled  sharply  four  or 
five  times,  and  the  noise  seemed  to  pass  to  the  other  side  or 
front  of  the  house,  and  roll  heavily,  as  if  under  ground,  away 
to  the  south-west.  The  shock  excited  a  most  peculiar  sickish 
sensation,  such  as  I  think  I  never  felt  before.” 

Mr  Donald,  writer  in  Alloa,  communicated  several  circum¬ 
stances  of  interest. 

(1.)  The  landlord  of  the  Tontijie  Inn  there  w'as,  when  the 
shock  occurred,  standing  at  the  door  of  his  stables,  which 
front  the  west,  and  was  leaning  with  his  back  on  the  south 
lintel.  He  very  distinctly  heard  the  noise,  wdiich  he  thought 
came  from  the  north.  He  then  felt  a  jerk  similar  to  that  felt 
by  a  person  leaning  on  a  steam  boat  when  it  strikes  a  (juay. 
He  was  precipitated  forward  about  a  foot.  The  bells  in  his 
house  were  set  a-ringing,  and  the  glasses  on  his  tables  and 
sideboard  were  put  in  motion. 

(2.)  A  steam-boat  was  lashed  alongside  of  a  quay,  running 
nearly  east  and  west.  The  boat  w'as  on  the  north  sideof  the  south 
wall  of  tlie  quay,  and  the  paddic-box  w  as  w  ithin  two  feet  of  the 
w  all.  There  was  about  a  foot  and  a  half  of  w'ater  between  her 
keel  and  the  bottom  of  the  river.  An  engineer  and  a  boy  w’ere 
sitting  in  the  steerage  cabin,  the  former  reading.  Suddenly 
the  boat  gave  “a  heavy  jerk”  on  the  pier.  These  two  per- 
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sons  innnediately  started  on  deck,  to  ascertain  the  cause.  Tlie 
vessel  was  then  about  three  or  three  and  a  lialf  feet  from  the 
pier,  the  shock  having*  caused  her  to  recoil,  and  she  was  then 
moving  back  to  it  again.  Just  before  the  collision,  the  engi¬ 
neer  heard  a  distinct  rumbling  noise,  as  if  under  ground, 
which  seemed  to  proceed  towards  the  south.  The  engineer 
on  looking  at  his  watch,  found  the  time  to  be  between  10  and 
20  minutes  past  10  o’clock.  The  shock  was  felt  at  the  same 
moment,  by  another  vessel  in  the  harbour. 

(3.)  Close  to  Alloa  Ferry  there  is  a  small  watch-house,  the 
back  wall  of  which  runs  parallel  with  a  wall  inclosing  the 
glass-house  premises.  Tlicse  two  walls  are  about  eleven  feet 
high,  and  are  about  four  inches  apart.  The  watch-house  has  a 
sloping  roof,  and,  in  order  that  the  rain  falling  on  it  may  not 
run  down  the  hack  wall,  there  is  an  edging  of  lead  which  pro¬ 
jects  from  the  roof,  making  the  distance  between  it  and  the 
glass-house  wall  only  three  inches. 

The  ferryman  was,  at  the  time  of 'the  shock,  sitting  in  the 
watch-house,  when  he  was  startled  hy  a  noise  and  concussion, 
j. reduced  by  something  striking  against  the  wall  or  roof  of  the 
house.  lie  supposed, at  the  moment,  that  the  glass-house  people 
were  playing  him  a  trick,  by  tumbling  some  heavy  body  upon  the 
house.  This  thought,  however,  was  almost  immediately  dis- 
jielled  by  seeing  some  articles  within  the  house  moved,  and 
in  particular  the  cover  of  a  pot,  which  was  shaken  from  the 
sjiar  of  a  small  table  on  which  it  was  placed.  The  noise  ap¬ 
peared  to  come  from  the  N.  or  NW. 

On  examination  of  the  premises  next  da\’,  it  was  found  that 
the  leaden  gutter  or  edging  on  the  roof  of  the  watch-house, 
had  been  bent  upwards  by  the  pressure  of  the  glass  house 
wall. 

The  glass-house  wall  runs  in  a  direction  NK.  and  SW.  It 
is  built  on  the  thick  deposit  of  diluvial  or  alluvial  clay,  which 
extends  through  all  the  low  grounds  adjoining  the  river  Forth 
in  this  part  of  its  course. 

Considering  the  height  and  distance  from  each  other  of  the 
two  walls  just  described,  it  is  plain,  that  if  one  remained  sta¬ 
tionary  and  the  other  leaned  over,  the  deviation  of  the  latter 
from  the  perpendicular,  must  have  heen  at  least  1°  18',  in  order 
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to  profluec  simply  a  contact,  but  no  pressure  of  the  walls,  at 
the  height  of  11  feet  from  the  ground.  If  then,  this  deviation 
is  to  he  ascribed  to  a  rising  of  the  ground,  such  as  would  be 
caused  by  the  propagation  of  a  wave  along  the  earth’s  surface, 
the  surface  must  have  inclined  or  sloped  to  at  h,*ast  the  e.xtent 
of  the  above  angle,  so  that  the  wave  must  have  formed  with 
the  horizon  an  angle  of  more  tb.an  1°  18'. 

Jhit  is  it  a  probable  supposition,  that  one  of  the  walls  would 
remain  stationary,  whilst  the  other  leaned  towards  it.^  If  the 
wave  came  from  the  north,  the  glass-house  wall  would,  no 
doubt,  be  first  afl'ceted  ;  but  would  not  the  back  wall  of  the 
watch-house  be  also  made  to  lean  over  almost  simultane¬ 
ously  ?  It  is  true  that  the  tevo  walls  were  at  the  foundations 
only  4  inches  apart ;  but  then  the  back  wall  of  the  watch- 
house  formed  one  side  of  a  solid  building,  abutting  against 
two  gables  14  feet  long.  The  back  w'all  of  the  watch-house, 
therefore,  would  probably  not  move  until  the  wave  had  ad¬ 
vanced  far  enough  to  affect  the  whole  building.  Moreover, 
it  is  plain,  that  the  house  w'ould  not  by  the  supposed  u  ave 
coming  from  the  north,  lean  over  so  much  as  the  glass-house 
wall.  A  w'all  at  right  angles  to  the  conrtsc  of  a  wave  would 
deviate  from  the  [)erpendicular,  whilst  a  wall  running  in  the 
direction  of  the  wave  would  scarcely  rise  at  one  end  and  be 
depressed  at  the  other,  but  would,  if  at  all  affected,  be  rent. 
In  this  way  it  may  be  understood  how  the  back  wall  of  the 
watch-house  abutting  against  the  north  ends  of  the  gables 
would  remain  vertical,  and  woidd  be  reached  by  the  upper  part 
of  the  glass-house  wall  as  it  leaned  over. 

(7)  Accounts  from  Districts  South  of  Comric. 

On  the  south  side  of  the  Forth,  and  at  Airth,  nearly  oppo¬ 
site  to  Alloa,  about  nine  miles  east  of  Stirling,  the  concussion 
was  felt  as  one  undulation  or  heave,  with  but  little  noise. 

At  T/irosk  house,  about  four  miles  east  of  Stirling,  situated 
in  the  low'  flat  Carse  land,  only  seventeen  feet  above  high-water 
mark,  effects,  in  some  rcsi>ects  similar,  were  observed.  Mr 
Jelfrey,  •“  whilst  sitting  at  a  w  riting-desk,  w  as  suddenly  moved 
forward  by  a  very  heavy  undulation,  which  I  immediately  con- 
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cliuled  to  be  an  cartb([uake.  The  undulation  came  from  the 
north  and  proceeded  to  the  south  ;  and  after  it  had  passed,  it 
was  immediately  followed  hy  a  tremulous  movement  of  the 
earth  from  the  west  towards  the  east,  and  then  from  the  east 
hack  again  to  the  west.  The  clock  which  stood  upon  the  north 
wall  of  the  house,  was  several  times  moved  towards  the  south, 
and  once,  1  think,  was  five  or  six  inches  off  the  perpendicular. 
In  the  flat  immediately  above  the  ground  floor,  where  I  was 
sitting,  and  in  the  attic  storey,  the  shock  was  so  severely  felt, 
that  some  of  the  members  and  servants  of  the  family  were 
raised  from  their  sleep ;  and  some  of  them  were  nearly  thrown 
out  of  bed  altogether.  The  shock  must  therefore  have  been 
more  violent  in  the  upper  than  the  lower  parts  of  the  house. 

“  The  first  heavy  undulation,  which  I  have  already  men¬ 
tioned,  appeared  to  elevate  me  about  four  or  five  inches,  and 
then  I  gradually  sunk  down  again,  precisely  in  the  same  way 
as  a  boat  falls  down,  after  having  been  lifted  upon  tbe  top  of 
a  high  wave.  The  ti  emulous  motion  which  followed  this,  was 
much  more  sudden  though  less  violent  in  its  effects.  No  noise 
of  any  kind  preceded,  accompanied,  or  followed  the  earth- 
(piuke  at  Throsk.  As  I  immediately  went  to  the  door  to 
examine  the  state  of  the  atmosphere,  every  thing  was  per¬ 
fectly  still ;  there  was  not  a  breath  of  wind,  but  the  rain  fell 
heavily,  as  it  had  done  I  think)  the  two  preceding  days  and 
nights,  without  intermission.  1  may  mention  a  circumstance 
which  1  have  not  seen  taken  notice  of  in  any  account  which  1 
have  seen  given  of  the  lute  carth(piake,  and  it  is,  that  I  am  con¬ 
fident  that  it  was  aeeompanied  with  an  electric  shock.  I  was 
perfectly  calm  and  collected  at  the  time  when  it  came  on, 
and  never  had  any  doubt  of  what  it  was,  nor  was  I  at  all 
alarmed  for  the  c-onsequences ;  but  the  feeling  produced  upon 
my  body,  was  exactly  similar  to  what  an  electric  shock  has  in 
other  circumstances  had  upon  me.  In  this  opinion  I  am  not 
singular.  The  Rev.  Mr  Brown  of  Alva  is  confident  that  he  felt 
an  electric  shock  likewise ;  I  may  also  mention  that  the  sound 
which  he  heard,  was  very  loud  and  terrific.  1  do  not  think,  at 
least  I  have  never  been  informed  of  the  sound  being  heard 
any  where  but  upon  rocky  and  rising  ground.  The  earthquake 
did  not  last  more  than  five  seconds  altogether.  So  far  ;  s  I 
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have  been  able  to  collect  information,  the  shock  was  much 
more  severely  felt  on  the  low  lands,  along  the  banks  of  the 
Forth,  than  on  the  rising  ground  wdiich  rests  on  different 
strata.” 

In  a  subsecjuent  letter  to  the  author,  Mr  Jeffrey  gives  some 
farther  particulars.  He  says  that  “  the  first  heavy  undulation 
proceeded,  as  nearly  as  I  have  been  able  to  ascertain,  from  N. 
by  E.  or  N.Nl^.  to  S.  by  W.  or  S.SW.  No  tremulous  motion 
whatever  began,  until  the  first  luululation  passed.  I  find  I 
have  not  stated  quite  accurately,  in  my  previous  account,  the 
motion  of  the  clock.  It  was  thrown  from  the  north  w’all  of 
the  house,  by  which  it  stood,  to  the  south,  and  was  moved  five 
or  si.K  indies  off’  the  perpendicular  by  the  first  shock.  Of 
course,  both  clock  and  wall  were  off  the  perpendicular  at  the 
same  time.  13ut  as  the  clock  was  not  attached  to  the  wall, 
when  it  returned  back  to  its  original  position  it  seemed  to  rock 
and  swing  for  a  space,  until  it  recovered  from  the  forward  im¬ 
pulse  which  it  had  received.  It  made  a  considerable  noise, 
as  did  also  the  crockery  in  the  room.  There  were  only  three 
undulations,  or  rather  one  undulation  and  t/ro  tremulous  mo¬ 
tions.  The  first  undulation  we  have  already  noticed.  The 
first  tremulous  motion  jiroceeded  from  the  west  to  the  east,  at 
about  right  angles  to  the  line  of  movement  of  the  heavy  un¬ 
dulation,  the  direction  of  which  is  stated  above ;  then  the 
second  tremulous  motion  proceeded  from  the  east  to  the  west, 
at  about  right  angles  to  the  same  line.  Xow,  these  cross  tre¬ 
mulous  motions,  which  were  jiartly  undulatory,  were  concare 
and  not  conve.x.  The  site  of  the  house,  which  w’as  first  moved 
by  these  slight  cross  shocks,  sunk.  The  motion  was  very  much 
like  that  of  a  ship,  when  struck  by  a  heavy  sea ;  she  lurches 
over  to  the  one  side,  and  as  she  falls  down  bctw'een  the  two 
waves,  she  gradually  rights,  until  the  masts  become  perpen¬ 
dicular,  without  the  side  which  dipped  into  the  water  first 
being  elevated  at  all ;  that  side  does  not  rise,  the  other  side 
only  comes  down  to  the  same  level  with  it.  I  may  likewise 
state,  that  these  two  tremulous  motions,  at  right  angles  to  the 
path  of  the  first  undulation,  did  not  appear  to  me  to  be  occa¬ 
sioned  so  much  by  distinct  shocks,  as  they  seemed  to  be  some¬ 
thing  like  the  settling  down  of  the  earth,  after  the  first  undu- 
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lation  had  ])asi>ed.  Yet  it  must  be  observed,  that  they  wore 
quite  distinct  and  separate  from  the  first  undulation.  In 
order  that  you  may  obtain  the  inclination  or  slope  of  the  wave, 
which  was  convex,  I  have  measured  the  height  of  the  clock, 
which  is  exactly  6  feet  11  inches.  You  may  take  the  distance 
of  the  clock  off  the  perpendicular,  at  61  inches.  The  slope  of 
the  table  at  which  I  was  writing  was,  as  nearly  as  I  can  de¬ 
termine  after  trial,  about  7'  from  the  horizontal.  I  am  (piite 
certain  that  the  two  tremulous  motions  wore  exactly  across 
the  path  of  the  first  undulatory  shock ;  the  former  were  con¬ 
cave,  the  latter  w’as  convex ;  the  former  had  not  above  one- 
fourth  of  the  power  of  the  latter,  though,  taken  together,  they 
lasted  rather  longer.” 

In  another  letter,  ^Ir  .Teffrey  corrected  tlie  estimate  he  had 
made  of  the  degree  to  w’hich  the  table  was  inclined,  and  limited 
it  to  4i  degrees.  He  also  added,  that  he  has  “  a  sensible 
recollection  of  hearing  the  pendulum  strike  the  sides  of  the 
clock, — but  how  often  I  cannot  say.”  As  to  the  duration  of 
the  undulation  and  the  lateral  vibrations  res])ectively,  Mr  Jef¬ 
frey  observes, — “  The  first  undulation  took  li''  to  pass, — then 
say  that  elapsed  between  the  first  undulation  and  the  side 
movements.  This  leaves  about  3"  for  them,  which  is  perliaps 
rather  above  than  below  the  time  which  they  occupied.” 

Two  things  are  remarkable  in  these  accounts  from  Throsk, 
especially  when  contrasted  with  the  effects  observed  in  places 
not  remote  from  it.  The  first  is  the  absence  of  all  noise,  not¬ 
withstanding  the  violence  of  the  heave.  The  second  is  the 
extent  to  wdiich  the  clock  and  table  were  seen  by  !Mr  Jeffray 
to  deviate  from  the  perpendicular.  Judging  by  the  eye,  Mr 
Jeffrey  thought  the  table  sloped  to  the  liorizon  at  an  angle  of 
about  4^.°  On  the  other  hand,  if  the  top  of  the  clock  was 
inches  from  the  perpendicular,  it  must  have  deviated  to  the 
extent  of  only  S'*  47'. 

In  Stirling,  as  the  Messrs  Drummond  wrote,  “  the  shock 
was  most  i)crceptible  around  the  base  of  the  hill,  where  a  com¬ 
bination  of  the  heave  and  tremor  was  felt.  In  the  upper  parts 
of  the  town  situated  on  rock,  there  was  merely  a  tremor  or  vi¬ 
bration.”  TJ»e  rock  here  referred  to  is  a  mass  of  greei\st(jnc, 
on  which  the  castle  and  the  older  part  of  the  town  is  built. 
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At  the  base  of  tliis  rock,  the  deposit  of  carse  or  finely  lami¬ 
nated  clay  extends  on  all  sides  of  it,  except  the  south,  where 
there  are  accumulations  of  sand  and  gravel. 

At  Thornhill,  about  sixteen  miles  from  Comrio,  the  shock, 
as  felt  by  the  post-master  there,  is  compared  to  “  the  heaving 
of  a  steam-boat,”  and  as  being  an  undulation.  “  The  bed  on 
which  I  lay  rocked  like  a  cradle,  and  leaned  to  the  north  first 
and  south  last.  I  consider  it  came  from  the  south  and  pro¬ 
ceeded  to  the  north.’’ 

At  lilair-Brummond ,  about  eighteen  miles  from  Comric, 
air  Home  Drummond,  M.P.,  writes  : — “  The  noise  was  the 
thing  most  remai-kable.  It  was  usually  compared  to  that 
caused  by  a  train  of  carriages  passing.  It  seemed  to  me  to 
proceed  from  the  north,  or  a  little  to  the  east  of  north,  and  to 
pass  off  to  the  south,  or  a  little  to  the  west  of  south.  Had  I 
been  in  the  open  air,  1  could  have  spoken  with  more  certainty  ; 
but  the  noise  did  certainly  appear  to  me,  being  w'ithin  the 
house,  to  pass  in  the  direction  I  have  mentioned.  It  continued 
a  good  many  seconds,  perhaps  twenty,  and  died  gradually 
away.  Small  loose  articles  were  shaken  in  the  houses  in  this 
quarter.  For  two  days  after  the  eartluiuake,  w'e  had  a  con¬ 
stant  small  rain  from  the  east,  without  a  breath  of  wind,  and 
the  barometer  was  stationary  and  very  high  for  such  weather. 

1  remember  shocks  of  earthipiakc  which  were  felt  here  on  two 
occasions,  above  thirty-five  years  ago ;  one  about  11  p.  m. 
and  one  about  6  a.  m.  They  resembled  more  a  blow  or  sud¬ 
den  concussion  than  this  ;  but  the  noise  on  this  occasion  was 
much  greater,  though  I  do  not  think  the  shaking  of  the  house 
w;is  much  more  perceptible  now  than  formerly.  The  even¬ 
ing  was  quite  still.” 

From  Bucklyvie,  about  twenty-tw'O miles S.SW. from  Comrie, 
a  report  was  received,  certified  by  John  M‘Ewan,  post-master, 
and  Daniel  Kennedy,  RI.D.,  detailing  some  of  the  effects  pro¬ 
duced  on  the  mossy  ground  west  of  Stirling.  The  report  con¬ 
tains  the  following  statements  of  persons  living  on  the  moss, 
and  who  go  there  by  the  name  of  moss-farmers  : — 

“Mrs  Napier  says  noise  came  off  NF.  When  she  hear<l 
it,  it  seemed  to  be  at  a  distance.  In  her  own  words,  calls  it 
a  long  soughing,  dundering  noise.  It  died  away  lor  some  sc- 
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conds,  and  was  succeeded  by  a  second  noise  which  was  louder. 
She  then  asked  her  family,  ‘  Do  you  think  that’s  thunder 
and  with  latter  sentence  in  her  mouth  began  to  sit  down,  when, 
being  seated,  she  felt  the  earth  (in  her  own  words)  rowing  or 
coming  till  me.  She  sat  with  her  back  to  the  north.  One  of 
her  sons  had  his  hand  placed  on  jambs  of  fire-place,  when 
he  thought  they  would  fall  to  him.  Her  husband  was  in 
bed  half  asleep  ;  being  alarmed,  got  up  on  his  elbows  in  bed, 
when,  by  an  undulation,  he  was  thrown  down  on  his  back 
again.  From  these  narrations,  it  appears  to  me  that  the 
first  ‘  lean  over’  wius  to  the  east.  House  of  these  people  faces 
S.,  and  bed  lies  N.  and  S.,  fire-place  facing  E.” 

Mrs  M‘Ewen  “  was  do/ing  in  bed.  Heard  no  noise.  She 
lies  E.  and  \V.  Her  head  seemed  to  lie  low  er  than  rest  of 
body,  during  movement.  Old  man  (<vt.  80)  lies  N.  and  S. 
1 1  is  left  shoulder  received  a  shock  while  in  a  slumbering  state, 
which  made  him  cry  to  people  of  house  ;  says  it  came  off  E.  ’ 

“  Frederick  Campbell  says  noise  w’as  very  loud.  It  came 
off  the  south-west  or  south.  After  noise,  felt  motion  in  bed. 
Head  lies  to  the  south.  Felt  a  pitch  to  the  east  first,  and  then 
to  the  west,  and  there  was  no  more  of  it.  ^Vood  of  house 
cracked.  House  seemed  to  be  drawn  together,  and  then  went 
back  again.  House  also  seemed  to  sink,  just  as  a  ship  at  sea.” 

It  only  remains  to  be  mentioned,  that  this  shock  of  23d  Oc¬ 
tober  1839  was  felt  as  far  south  as  the  English  borders.  It  was 
felt  at  Netherby  Hall  by  Miss  Burdon  in  a  room  at  the  top  of 
one  of  the  turrets  ;  but  it  was  not  perceived  in  any  other  part 
of  the  house.*  It  w'as  felt  at  Closeburn  Castle,  Dumfriesshire, 
at  10*'  2'  p.M. 

It  was  felt  at  Selkirk,  and  in  the  neighbourhood  also  at 
Kelso,  where  the  window's  rattled,  and  crockery  ware  was 
shaken.  It  was  felt  at  Coldstream,  in  the  neighbouring  village 
of  Newtow'n  and  tbe  farm  of  Mountfair. 

*  Letter  from  J.  A.  Campbell,  Esq.,  W.S.,  Edinburgh. 


h’eniarfiS  on  Earthqnnhes  in  lirilhh  India,  contained  in  a  Letter 
addressed  to  David  IMilxe,  Kt-q.  by  Lieutenant  1\.  Baird 
Siirni,  Bengal  iMiginecr;?,  Assistant  Superintendent  of  the 
Doab  Canal,  Saharunpore. 

MessooRiE,  IN  THE  Himalayas, 

Ol/i  Sq'h,itb,r  1U42. 

My  attention  was  first  specially  attracted  to  the  subject  of 
eartlupiake  shocks,  by  the  occurrence  of  that  of  the  19th  of 
I’cbruary  last,  to  which  many  circumstances  combined  to  give 
to  the  l^nglish  in  India  a  peculiar  and  exciting  interest.  Its 
most  destructive  influence  was  exjierienced  in  the  valley  of  Jel- 
lahihad,  the  chief  town  of  which,  of  tlie  same  name,  was  at  the 
moment  occupied  by  the  small  hut  gallant  brigade  under  Sir 
Hubert  Sale,  which  alone  of  all  the  forces  in  northern  Aflghan- 
istan,  had  sustained,  without  a  siiot,  the  honour  of  our  arn  s 
and  name.  They  were  I'cleagured  by  a  force  at  least  (jua- 
druplc  their  own,  which  was  flushed  with  recent  success,  and 
commanded  in  person  by  the  most  active,  energetic,  and  un¬ 
scrupulous  of  the  whole  of  the  Affghan  chiefs,  Akbar  Khan ;  and 
it  was  only  by  labour  almost  incredible,  continued  by  night  and 
by  day,  that  the  miserable  defences  of  Jellalabad  had  been 
made  even  moderately  eflective.  In  a  moment,  the  exertions  of 
months  were  nullified;  their  bastions,  [»arapets,&c.,  were  thrown 
open  by  large  breaches ;  and  to  the  superstitious  natives  it  must 
have  seemed  as  if  their  gods  had  combined  with  their  foes  to 
insure  their  destruction.  But  the  energies  of  the  “  Illustrious 
(jiarrison,”  as  Lord  Ellenborough  most  justly  styled  it,  were 
more  than  eipial  to  their  ditficulties ;  and  the  final  result  of 
their  defence  is  one,  which  we  all  contemplate  with  the  pride 
of  soldiers,  and  feel  it  to  be  the  redeeming  feature  of  the 
wretched  series  of  events  in  Affghanistan,  with  which  you  are 
now  familiar. 

The  details  of  this  eartlupiake,  which  was  felt  from  .lellala- 
bad,  to  Shalkur  in  Thibet  on  the  north,  and  to  Saharunpore 
on  the  south,  I  collected  as  they  became  public,  but  they 
jirovcd  of  a  most  discrei)ant  and  unsatisfactory  character. 
Still  1  Yvas  unwilling  to  lose  so  favourable  an  opportunity  Ibr 
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cittrivctiug  the  utteiition  of  qualified  observers  to  the  subject  of 
earthquakes  generally,  and  I  therefore  arranged  these  details 
and  published  them  in  the  local  journals.  The  effect  more 
than  equalled  my  anticipations,  for  a  large  amount  of  addi¬ 
tional  information  was  furnished  me,  and  I  have  received  from 
many  quarters  assurances  of  active  co-operation.  Numerous 
corrections  are  necessary  in  my  paper  on  the  .lellalabad  earth - 
(piake,  and  these  it  is  my  intention  to  make  when  I  prepare 
the  “  Register  of  Indian  Earthquakes  for  the  year  1842,”  ma¬ 
terials  for  which  are  rapidly  accumulating. 

Such  a  subject  as  the  present  expands  almost  insensibly,  and 
1  find  myself  in  possession  of  information  that  leads  me  to  con¬ 
sider  the  past  as  well  as  the  future  history  of  earthcpiakes  in 
India.  From  an  analysis  of  details  which  cannot  be  given 
here,  I  have  been  enabled  to  recognise  several  distinct  foci  of 
disturbance  so  to  speak,  throughout  this  country.  The  classi¬ 
fication  of  these  has  been  limited  strictly  by  the  facts  in  my 
possession,  so  that  as  these  extend,  modification  may  be  neces¬ 
sary.  At  present,  the  following  are  the  most  distinctly  marked 
regions,”  to  borrow  a  term  from  Mr  Eycll,  throughout  which 
the  actual  foci  of  disturbance  are  distrilmted  : — 

1.  The  great  central  region  of  the  Himalayas,  extending 
from  the  Burrampooter  on  the  east,  to  the  linuts  of  the  Hindoo 
Khoosh  on  the  west.  Undoubted  evidence  exists  of  the  ema¬ 
nation  of  earthquake  shocks  from  different  points  on  the 
southern  side  of  the  axis  of  the  Himalayas,  but  none  has  yet 
reached  me,  of  any  proceeding  from  the  northern,  although, 
throughout  the  whole  of  Thibet,  indications  of  igneous  action 
abound.  It  is,  however,  probable  that  such  evWencc  may  yet 
be  obtained. 

2.  The  lateral  region  of  the  Himalayas.  To  this  belong 
the  earthquakes  that  proceed  from  the  lateral  valleys  of  the 
Himalayas,  as  from  the  valleys  of  Jellalabad,  of  Cashmere, 
of  Katenander,  each  of  which  has  been  the  ascertained  focus 
of  shocks,  which  have  been  strictly  local  in  their  effects.  Lines 
of  hot  springs  appear  to  connect  the  foci  both  of  the  central 
and  lateral  Himalayan  regions. 

3.  The  region  of  Sinde  and  the  Delta  of  the  Indus.  The 
country  between  the  Hindoo  Khoosh  and  the  ocean  is  con- 
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stantly  stihjoct  to  eartliquakes,  but  I  have  not  yet  been  able 
to  recognise  any  distinct  focus  of  disturbance  throughout  the 
mountains  by  which  it  is  ti’aversed,  and  at  present  1  consider 
the  shocks  as  emanating  either  from  the  mountains  on  the 
north,  or  from  the  well  known  region  of  Sinde  and  Catch  on 
the  south. 

4.  The  region  of  Chittagong  and  the  Delta  of  the  (hinges. 
Throughout  the  line  joining  this  with  the  former  I'egion,  whieh 
stretches  completely  across  the  Peninsula,  numerous  .signs  of 
volcanic  action  occur.  The  great  trap  district  of  central 
India  extends  to  the  right  and  left  of  it ;  hot  springs  are  plen¬ 
tiful,  and  disruptive  action  is  in  numerous  instances  strikingly 
evidenced. 

5.  The  region  of  the  Arracan  coast.  The  earthquakes  in 
this  region  have  occasionally  been  of  appalling  violence,  and 
the  volcanic  indications  throughout  it  are  of  the  most  interest¬ 
ing  and  striking  character.  An  archipelago  of  volcanic  islands 
fringes  the  main  coast,  some  of  which  have  been  active  within 
a  recent  historical  era,  and,  at  this  moment,  .symptoms  of  ac¬ 
tivity  exist.  This  region  is  directly  connected  with  the  vol¬ 
canic  train  of  the  INIoluccas,  and  also  with  the  region  of  Chit¬ 
tagong  just  adverted  to. 

G.  The  ocean  region.  Relative  to  this  my  information  is 
still  very  imperfect,  and  I  make  it  distinct  in  consequence  of 
some  very  singular  phenomena  observed  in  the  open  sea  on 
the  Indian  coast,  clearly  indicating  subaqueous  volcanic  action. 

Details  connected  with  each  of  these  regions  will  be  given 
at  a  future  time, — the  arrangement  of  them  is  still  imperfect, 
and  1  would  wish  you  to  consider  the  preceding  as  a  mere  out¬ 
line  sketch  ;  but  it  will  sulbce  to  indicate  to  you  the  interest¬ 
ing  held  India  presents,  and  1  trust  the  harvest  to  be  reaped 
from  it  will  yet  prove  an  abundant  one.  Our  countrymen 
are  distributed  over  the  whole  extent  of  these  tracts,  and  I 
will  spare  no  efforts  to  ensure  their  co-opei’ation.  From  south 
India,  our  information  is  at  present  a  total  blank,  but  I  do  not 
de.spair  of  yet  seeing  it  filled  up.* 

*  We  perceive  that  Lieutenant  Baird  Smitli  is  publishing  the  materials 
he  has  collected  on  Indian  Earthquakes,  in  the  Journal  of  tin*  Asiatic  Society 
of  Bengal.  See  p.  212  of  No.  123  (30,  New  Series).  13-12. 
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The  lectures  which  I  delivered  this  year  at  the  College  de 
France  on  erratic  phenomena,  led  me  to  examine  the  theory 
of  glaciers,  and  I  now  ask  the  permission  of  the  Society  to 
submit  to  their  attention  two  theoretical  remarks  which  have 
occurred  to  me  in  the  course  of  my  investigations. 


Remark  ;  relative  to  the  action  which  central  heat  exercises 
on  glaciers. 

'I'he  increase  of  temperature  observed  in  penetrating  the 
solid  crust  of  the  earth,  gives  rise  to  a  constant  How  of 
heat  which  traverses  that  crust,  and  is  dissipated  at  its  sur¬ 
face.  If  we  call  g  the  fraction  of  a  degree  by  which  the  tem¬ 
perature  becomes  augmented  when  we  penetrate  to  the  dei»th 
of  a  metre,  and  k  the  conductibility  of  the  terrestrial  crust, 
this  How  of  heat  has  as  its  measure  the  product  g.  k.  This 
How  of  heat  would  be  capable  of  melting,  taking  time  as 


unity,  a  bed  of  ice  whose  thickness  would  be  I  attempted, 


some  years  ago,  to  calculate  ajiproximately  this  quantity 
for  the  surface  of  the  ground  at  the  01)servatory  of  Paris, 
and  I  found  that  the  flow  of  heat  which  proceeds  from  the 
earth,  would  at  that  locality  melt  annually  a  bed  of  ice  of 
0">-  00G5  (six  millimetres  and  a  half),  a  result  which  M.  Pois¬ 
son  has  inserted  in  his  work,  entitled,  Memoirc  et  notes  for¬ 
mant  an  supplement  d  la  theorie  mathematique  de  la  chaleur 
(Paris  1837.)  This  quantity  may  doubtless  vary  from  one 
jioint  on  the  surface  of  the  globe  to  anotber  with  the  values 
of  k  and  g  ;  but  it  seems  to  me  very  probable  that  the  varia¬ 
tions  would  not  be  extensive,  and  that  by  admitting  that  the 
How  of  heat  emanating  from  the  terrestrial  crust,  and  dis¬ 
sipated  at  the  surface,  is  generally  capable  of  melting  G  mil¬ 
limetres  anil  a  half  of  ice  in  the  year,  and  of  producing,  by 


*  Ili'.'id  to  the  Pliiloinatliic  Society  of  Paris,  SOtli  July  1042.  A  corrected 
copy  of  this  paper,  aiul  the  followin!'  one,  was  kindly  traiisinitli'il  to  ns  by  the 
Author. — Kn. 
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this  li([Mofaction,  about  C  milliinetros  of  water,  wo  shouhl  not 
be  very  far  from  the  truth  for  any  given  point. 

This  influx  of  heat  proceeding  from  the  interior  of  the 
earth,  arrives  at  the  bed  of  glaciers  as  at  tlie  bed  of  the  sea 
and  of  lakes,  and,  in  general,  at  all  points  of  the  rocky  crust 
of  the  earth.  Having  reached  the  bed  of  a  glacier,  it  conducts 
itself  differently,  according  to  circumstances,  as  1  have  already 
remarked  in  a  note  read  to  the  Philomathic  Society  on  the  6th 
.Tune  1836.  (See  L’Instt/nf,  vol.  iv.  p.  192,  \o.  162,  June 
15th,  1836.)  The  flow  of  heat  may  traverse  the  entire  gla¬ 
cier,  and  then  become  dissipated  at  its  surface ;  or  it  may 
stop  at  tbe  bed  of  the  glacier,  and  be  there  entirely  employed 
ill  melting  the  ice;  oi‘,  more  generally,  it  may  become  divided 
into  two  portions,  of  which  the  one  is  employed  in  melting  the 
ice,  and  the  other  traverses  the  ice,  and  is  dissipated  at  the 
surface  by  radiation,  by  contact  with  the  air,  &c. 

Hence  it  results  that  the  maximim  quantity  of  w.ater  which 
can  result  from  the  action  of  central  heat  on  the  ice  and 
snow  distributed  over  the  surface  of  the  earth,  is  represented 
by  a  sheet  of  water  six  millimetres  in  thickness,  having  the 
same  extent  as  that  ice  and  that  snow,  and  that  the  maximum 
quantity  which  can  be  produced  in  a  month,  is  rejiresented  by 
a  sheet  of  water  half  a  millimetre  in  thickness,  a  quantity  cor¬ 
responding  with  that  produced  by  a  very  small  fall  of  rain. 

The  quantity  of  water  resulting  from  the  liquefaction 
caused  by  tbe  sun,  and  by  atmospherical  actions,  is  incompar¬ 
ably  greater. 

In  the  physical  atlas  of  Berghaus,  the  quantity  of  water 
which  falls  annually  on  the  elevated  portions  of  the  Alps,  in 
the  state  of  rain,  hail,  or  snow,  is  estimated  at  thirty-five  inches, 
or  947  millimetres ;  the  snows  and  the  glaciers  of  the  Alps 
having  remained  for  many  ages  in  a  state  almost  stationary, 
but  more  retrograde  than  progressive,  it  must  necessarily  be 
the  case  that  the  ijuantity  of  water  which  flows  from  them 
annually  (apart  from  the  evaporation)  must  be  equivalent  to 
that  w’hich  falls  in  all  forms  ;  this  quantity  ought  even  to 
exceed,  relatively  to  the  surface  really  covered  by  permanent 
snow  or  ice,  the  proportion  stated  above,  because,  the  slopes 
which  are  too  rapid  for  the  adherence  of  snow,  throw  off  all 
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that  tliey  receive  into  the  valleys  situated  at  their  base,  where 
it  accumulates  until  it  liquefies  along  with  that  which  has  fallen 
directly  upon  them.  It  thus  appears  that  we  should  not  e.x- 
aggerate  by  calculating  at  about  1200  millimetres  the  quan¬ 
tity  of  water  which  flows  annually  from  all  the  snowy  surfaces. 

Nearly  the  whole  of  this  <juantity  must  flow  off  in  conse¬ 
quence  of  superficial  liquefaction,  and  during  the  six  months 
in  the  course  of  which  this  superficial  liquefaction  is  percep¬ 
tible,  seeing  that  the  six  millimetres  which  can  result  from 
the  permanent  li(iueraction  beneath  only  form  a  very  small 
fraction  of  it.  The  quantity  of  water  which  the  snow  and  the 
ice  of  the  Alps  give  forth  during  the  summer  ought  thus  to 
amount  to  200  millimetres  per  month,  that  is  to  say,  about 
400  times  the  maximiua  (juantity  which  the  flow  of  internal 
heat  is  capable  of  melting  in  the  same  period. 

Hence  it  results,  that  in  winter,  mere  threads  of  water  should 
be  seen  issuing  from  glaciers,  altogether  disproportionate  to 
the  torrents  which  flow  during  summer ;  and  this,  indeed,  is 
the  fact,  according  to  old  as  Avell  as  new  observations  made 
on  glaciers  during  the  winter  season  ;  thus  observation  con¬ 
firms  the  deductions  alfoi’ded  by  the  theory  of  heat,  and  is  very 
far  from  contradicting  them,  as  has  been  supposed.  The 
(piantity  of  water  which  the  ilow  of  internal  heat  ought  to 
produce  from  glaciers  in  winter,  is  even  so  small,  that  at  most 
it  can  account  for  the  slender  threads  of  water  which  are  seen 
running  from  then: ;  and  that  the  latter  may  very  well  repre¬ 
sent  both  the  water  of  liquefaction  and  the  spring  water ;  it 
is,  moreover,  quite  natural  that  this  small  quantity  of  water 
.should  be  limpid. 

AVe  may  nevertheless  remark,  that  however  feeble  may  be 
the  action  exercised  by  the  tlux  of  the  internal  beat  on  the 
masses  of  snow  and  of  ice  covering  the  high  mountains,  this 
permanent  flow  of  heat  is  one  of  the  regulators  of  the  extent 
of  glaciers.  If,  the  climate  remainiay  the  same,  the  internal 
heat  sensibly  diminished,  the  glaciers  would  require  to’  ad¬ 
vance  into  the  valleys  to  a  considerable  extent,  in  oi’der 
that  the  increase  of  liquefaction  which  would  take  place  at 
their  extremity  should  compensate  for  the  diminished  lique- 
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faction  produced  at  the  inferior  portion  of  the  whole  snowy 
surface. 

Any  diminution  in  the  influx  of  internal  heat  would  also 
have  the  effect,  in  the  course  of  time,  of  giving  rise  to  glaciers 
at  points  where  they  do  not  exist  at  the  present  day ;  and 
this  is  what  must  take  place  in  remote  futurity  wdien  the  cen¬ 
tral  heat  shall  have  suffered  a  sensible  diminution. 

In  former  times,  on  the  contrary,  the  flow  of  heat  must 
liave  been  greater  than  at  present,  and  this  cause  must  have 
tended  to  render  glaciers  a  little  shorter  ;  if  they  were  more 
extensive  at  a  certain  epoch,  as  every  thing  seems  to  indicate, 
such  an  extension  must  have  resulted  from  differences  betwTen 
the  climate  of  former  periods  and  that  of  the  present  day.* 

2d  Itemark  ;  relative  to  the  injiuence  of  external  cold  on  the  for¬ 
mation  of  glaciers. — Certain  expressions,  perhaps  misinter¬ 
preted,  have  been  the  cause  of  there  being  attributed  to  some 
of  the  individuals  who  are  at  present  occupied  with  the  theory 
of  glaciers,  the  opinion  that  the  w'ater,  formed  at  their  sur¬ 
face  during  the  day,  and  introduced  into  the  capillary  fissures, 
congeals  there  during  the  night  by  the  penetration  of  the  noc¬ 
turnal  cold;  but  M.  de  Charpentier,  at  the  end  of  the  interest¬ 
ing  work  he  has  published,  Sur  les  glaciers  et  sur  le  terrain 
crratiqne  du  bassin  du  Bhbne,  rejects  this  idea  (p.  307),  and 
even  terms  it  absurd.  In  fact,  the  conductibility  of  ice,  which 
indeed  has  not  yet  been  measured,  cannot  be  very  much 
greater  than  that  of  the  rocks  forming  the  surface  of  the 
ground.  It  is  therefore  evident,  that  the  nocturnal  cold  can 
only  congeal  the  water  in  the  interior  of  a  glacier  to  an  incon¬ 
siderable  depth,  such  as  that  to  which  the  diurnal  variations 
of  temperature  penetrate  into  the  ground  with  a  sensible  in¬ 
tensity. 

But  then,  how  can  the  water  become  congealed  in  the  in¬ 
terior  of  glaciers,  as  is  supposed  by  the  theory  which  regards 
their  progression  as  an  effect  of  dilatation  ?  This  congelation 
Cannot  take  place  without  a  considerable  abstraction  of  heat, 

*  I  have  elsewhere  suggested  the  supposition  as  to  this  point,  which  ap¬ 
pears  to  me  the  most  probable.  (See  Amuiles  dcs  Sciences  Ocologi^ues.  yol . 
i.,  p.  204,  and  Comptes  Jicudiis  de  i'  Academic  de  Sciences,  vol.  xiv.,  p.  101.) 
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for  we  know  that  water  at  0°  (32"^  F.),  in  order  to  become 
converted  into  ice  at  0°,  must  lose  a  quantity  of  heat  capable 
of  raising  the  same  quantity  of  water  from  0°  to  75°  cent. 
The  phenomenon  cannot  be  easily  conceived,  unless  there  exist 
in  the  interior  of  the  glacier  a  sort  of  magazine  of  cold :  this 
magazine  of  cold  cannot  be  derived  from  the  diurnal  variations 
of  temperature  ;  the  annual  variations  alone  are  capable  of  pro¬ 
ducing  it.  During  winter,  the  temperature  of  the  surface  of 
the  glacier  is  lowered  to  a  great  many  degrees  below  0°,  and 
this  low  temperature  penetrates,  although  with  a  gradual  di¬ 
minution,  into  the  interior  of  the  mass.  The  glacier  splits  up 
in  consequence  of  the  contraction  resulting  from  this  cooling. 
At  first  the  fissures  remain  empty,  and  assist  in  the  refrigera¬ 
tion  of  glaciers  by  favouring  the  introduction  of  the  cold  ex¬ 
ternal  air ;  but  in  spring,  when  the  rays  of  the  sun  heat  the 
surface  of  the  snow  which  covers  the  glacier,  they  restore  it 
first  of  all  to  0°  (32°  F.),  and  then  cause  the  production  of 
water  at  0°  which  falls  into  the  cooled  and  fissured  glacier. 
This  water  immediately  becomes  congealed  by  the  disengage¬ 
ment  of  the  heat  which  tends  to  restore  the  glacier  to  0°,  and 
the  phenomenon  continues  until  the  entire  mass  of  the  cooled 
glacier  is  restored  to  the  temperature  of  0°. 

Hence  results  a  certain  amount  of  expansion  which  may 
contribute,  without  any  doubt,  to  the  movements  of  glaciers, 
but  which  explains  still  more  distinctly  one  of  the  most  carious 
of  the  glacier  phenomena  described  by  observers.  It  is,  in 
fact,  because  the  glacier  thus  augments  by  intussusception, 
while  it  melts  at  the  surface,  that  the  stones  originally  en¬ 
veloped  in  its  mass  are  constantly  brought  to  the  upper  por¬ 
tion,  where  the  superficial  liquefaction  disengages  them,  as 
has  been  proved  during  the  last  year  by  MM.  Martins  and 
Bravais  ;  it  is  also  on  this  account  that  the  interior  of  glaciers 
at  last  becomes  formed  of  ice  nearly  pure,  as  has  at  all  times 
been  remarked  by  the  inhabitants  of  the  Alps. 

Even  the  existence  of  glaciers  formed  really  of  ice,  like  those 
of  the  Alps,  thus  results  from  the  annual  variations  and  not 
from  the  diurnal  variations  of  the  temperature,  and  it  is  for 
this  reason  that  there  are  no  glaciers,  but  only  perpetual  snows 
under  the  equator,  where  there  arc  only  diurnal  variations  of 
temperature. 
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In  proposing  this  theoretical  explanation  of  the  formation 
of  ico  in  the  interior  of  glaciers,  and  of  the  effects  that  result 
from  it,  I  by  no  means  seek  to  dispute  the  conclusions  in  the 
interesting  memoir  where  Mr  Hopkins  has  lately  shewn  the 
feebleness  of  the  theory  which  maintains  that  the  sole  cause 
of  the  movement  of  glaciers  is  to  be  found  in  the  effects  of  di¬ 
latation.  I  may  even  add,  in  support  of  the  arguments  so  well 
developed  by  the  learned  Cambridge  author,  that  if  the  expla¬ 
nation  now  given  be  correct,  it  is  only  during  a  shoii  period 
(a  few  days  or  a  few  weeks)  that  glaciers  augment  internally, 
and  consequently  dVate  each  year.  I  am  also  convinced,  by 
many  reasons  which  cannot  be  explained  in  this  notice,  that 
the  phenomena  of  expansion  are  not  the  sole,  or  even  the  prin¬ 
cipal  cause,  of  the  movement  of  glaciers,  which,  with  their 
numerous  crevasses,  appear  to  me  rather  to  resemble  straps 
(famcres)  drawn  downwards  (as  if  by  the  action  of  a  weight), 
than  bars  which  are  compressed  and  pushed  by  a  force  pro¬ 
ceeding  from  above  (as  w'ould  be  the  case  on  the  supposition 
of  a  force  resulting  from  expansion). 


On  the  Slopes  of  the  Upper  Limit  of  the  Erratic  Zone,  and  on 
their  Comparison  with  the  Slopes  of  Glaciers  and  of  Itiver- 
Courses.  lly  M.  Elie  de  Beaumont,  Member  of  the  Royal 
Academy  of  Sciences.* 

The  interesting  investigations  of  which  the  erratic  pheno¬ 
mena  of  the  Alps  have  been  for  some  years  the  object,  have 
contributed  to  demonstrate  an  important  circumstance  that 
pervades  the  whole  of  this  class  of  facts.  The  traces  left  by 
the  erratic  phenomenon  rarely  extend  to  the  summits  of  moun¬ 
tains.  They  are  concentrated  in  a  zone  which  embraces  their 
base,  and  which  has  a  well  defined  upper  limit.  This  upper 
limit  is  very  frequently  marked  either  by  the  passage  of  the 
rounded  rocks  (roches  7nontonnces)  into  the  angular  rocks,  or 
by  the  highest  terraces  formed  of  erratic  materials. 

In  a  district  of  small  extent,  the  upper  limit  often  seems  to 
bo  indicated  by  a  horizontal  line,  but  this  is  an  illusion  caused 


*  Itcint  to  the  riiilomathic  So(  iety  on  the  13th  August  1042. 
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l)y  tlio  slight  inclination  of  the  lino.  Although  the  amount  is 
but  little,  yet  the  upper  limit  of  the  erratic  zone  is  sensibly 
inclined  ;  and  this  limit  is  formed  by  a  surface  which  gradually 
sinks  from  the  centre  of  the  mountainous  region  towards  its 
edges,  cutting  the  flanks  of  the  mountains  in  lines  very  dif¬ 
ferent  from  horizontal  ones. 

The  knowledge  of  the  inclination  of  the  upper  limit  of  the 
erratic  zone,  is  one  of  the  most  essential  elements  of  the  pro¬ 
blem  to  which  the  erratic  phenomena  have  given  rise.  It  is 
a  bed  of  Procrustes,  in  which  all  the  theories  that  may  be  pro¬ 
pounded  on  the  subject  must  necessarily  be  tested. 

We  are  now  in  possession  of  many  data  as  to  the  absolute 
height  of  the  upper  level  of  the  traces  of  the  erratic  pheno¬ 
mena  ;  but  these  heights  have  rarely  been  combined  with  the 
horizontal  distances  of  the  points  to  which  they  refer,  so  as  to 
admit  of  the  inclination  of  the  surface-limit  being  deduced.  I 
have  made  this  calculation  for  the  valley  of  the  Rhone  from 
the  Grimscl  to  the  Lake  of  Geneva ;  for  the  valley  of  the 
Drance  from  the  Saint-Bernard  to  Martigny ;  and  for  the  por¬ 
tion  of  the  basin  of  Lower  Switzerland  over  which  the  erratic 
phenomenon  of  the  Valais  extends.  I  have  also  made  it  for 
some  parts  of  the  valley  of  the  Aar.  Perhaps  the  publication 
of  these  numerical  results  may  cause  the  publication  of  ana¬ 
logous  calculations  for  the  other  valleys  of  the  Alps,  and  for 
those  of  the  Pyrenees,  the  Vosges,  &c.  The  following  is  the 
table : — • 

Ileiyht  of  the  UpiKc  Limit  of  the  Erratic  Zone. 

Mitres. 


Near  the  Col  du  Grimsel  (about),  ....  2300 

Near  -Ernen  (Valais)  (Charpentier),  ....  1813 

In  the  basin  of  llricg,  ......  1520 

In  the  vieinity  of  Martigny,  .....  1450 

Near  the  Great  Saint-Bernard  (about),  ....  2500 

At  the  Mountain  of  Plan-y-beuf  (Charpentier),  .  .  17G9 

Above  Mon  they,  .  .  .  .  .  .1157 

At  the  rocks  of  Mimissc,  .....  1025 

At  the  huts  of  Playau,  ......  1222 

On  the  slope  of  Chasserou  (Jura),  ....  1050 

Geneva  (the  Lake),  ......  375 

Neve  of  Ober-Aar  (limit  of  the  roches  moutonriLCi),  .  .  2924 

Grimsel  (the  Col  itself),  ......  2200 

Brunig  (the  Co/),  .  •  .  .  .1103 
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]3y  combining  these  numbers  with  the  distances  of  the  points 
to  which  the  heights  they  express  refer,  measured  on  Keller’s 
map,  1  have  prepared  the  following  table,  which  indicates  the 
inclination  of  the  Upper  limit  of  the  erratic  zone  from  one 
point  to  another. 


Inclinations  of  the  Upper  Limit  of  the  Erratic  Zone 


Points  compared. 


Grinisi'l, 
yEmcn, . 

.^rnen, . 
liricg,  . 

Bneg,  . 

Mnrtigny, 

Great  Saint-Bcrnaril, 
Plan-y-beuf, 
Plan-y-beuf, 
Marti^ny, 
jSIarti^ny, 

Montlicy, 

Jtartigiiy, 

Mimisse, 

Miinissc, 

Geneva, 

Martially, 

Piayau, . 

JIartigny, 

Cliasseron, 

Piayau,  .  . 
Cliasseron, 
Plan-y-beuf, 
Cliasseron, 

Great  Saint-Bernard, 
Cliasseron, 

Griiiiscl, 

Martigny, 

Griniscl, 

Piayau,  • 

Griniscl, 

Cliasseron, 
iErncn,  . 

Piayau, . 

Eire  of  the  Obc: 
Aar,  . 

Griniscl 
(Limit  of  the  roches 
ni'iutounccs), 
Grimscl,  .... 
Brunig,  .... 
(The  two  Cuts  merely 
arc  compared) 


Distance  of 
tlic  difl'crciil 
Points. 

Dilfcrcnce 
of  Hciglitof 
tiie  two 
Points. 

Slope  in  De¬ 
cimal  Frac¬ 
tions. 

Slope  in  De¬ 
grees,  Mi¬ 
nutes,  and 
Seconds. 

m. 

m. 

0  ,  » 

25,000 

407 

0.019480 

1  C  57 

1C,000 

293 

0.018312 

1  2  58 

00,000 

70 

0.000875 

0  3  1 

15,000 

731 

0.048730 

2  47  24 

.10,000 

319 

0.017722 

1  0  55 

10,000 

293 

0.010277 

0  55  57 

44,000 

425 

0.009C59 

0  33  12 

49,000 

505 

0.011938 

0  41  2 

44,000 

220 

0.005182 

0  17  48 

92,000 

400 

0.004340 

0  14  5G 

49,000 

172 

0.003510 

0  12  4 

1 10,000 

719 

0.00C536 

0  22  28 

125,000 

1450 

0.01  IGOO 

0  39  52 

121,000 

050 

0.007025 

G  21  9 

1G5,000 

1070 

0.00G333 

0  22  27 

213,000 

1250 

0.0050C9 

0  20  10 

140,000 

591 

0.004221 

0  14  3 

13,500 

C24 

0.04G211 

2  38  45 

29,000 

1037 

0.035758 

2  2  52 
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This  table,  if  farther  extended,  would  express  completely 
the  features  of  the  erratic  phenomenon,  and  would  be  of  utility 
in  interpreting  its  real  nature.  We  might  be  guided  in  the 
choice  of  hypotheses  by  the  comparison  of  this  table  with  other 
tables  expressing  similar  features  in  certain  natural  pheno¬ 
mena. 

At  the  end  of  my  Memoir  on  Etna,*  I  have  given  a  table  of 
the  slopes  of  some  glaciers.  It  W'ould  be  desirable  that  this 
table  should  be  extended,  in  order  that  we  might  see  what  is 
the  lower  limit  of  the  slopes  on  which  glaciers  are  capable  of 
moving.  At  present  I  am  not  acquainted  with  any  glacier  in 
the  Alps  which  moves  for  a  considerable  extent  (a  league  for 
example)  over  a  slope  of  distinctly  less  inclination  than  3°. 

I  have  also  presented  to  the  Philomathic  Society  a  table 
expressing  the  features  of  currents  of  water,  by  giving  the 
slopes  of  the  courses  of  a  great  number  of  rivers  and  torrents. 
These  slopes  have,  so  to  speak,  neither  an  inferior  limit  nor  a 
superior  limit,  because  there  are  mahy  vertical  cascades,  and 
we  find  the  Seine  and  the  Rhone  in  certain  parts  of  their  course 
flowing  over  slopes  of  very  slight  inclination,  of  four  and  of 
eight  seconds.  The  mobility  of  the  molecules  of  water  accounts 
sufficiently  for  the  variety  presented  by  the  slopes  of  courses 
of  water.  We  may  remark,  however,  that  the  study  of  courses 
of  water  leads  us  to  consider  slopes  of  much  smaller  inclina¬ 
tion  generally  than  those  of  glaciers :  the  Rhone,  between 
Lyons  and  Arles,  flows  on  a  mean  slope  of  0.000553,  or  of 
1'  54"  ;  the  Rhine,  between  Bale  and  Lautei’bourg,  flows  on  a 
mean  slope  of  0.000G47,  or  of  2'  13".  Now,  the  Rhine  and 
the  Rl'.one  are  two  very  rapid  rivers,  and  the  Doubs,  which,  in 
the  environs  of  Besangon,  flows  on  a  slope  of  0.001000,  or  of 
3'  26",  reaches  about  the  limit  of  the  slopes  of  navigable  rivers. 
This  slope,  however,  is  only  about  a  fiftieth  or  sixtieth  of  the 
smallest  slopes  of  glaciers  over  spaces  of  some  extent. 

The  slopes  of  the  upper  limit  of  the  erratic  zone  are  inter¬ 
mediate  between  those  of  glaciers  and  those  of  the  great  navi- 


*  Annalcs  des  Mines,  3d  Series,  vol.  x.,  p.  565  (1836),  and  Memoircs  pour 
strvir  d  unc  ikscriptwn  Geologiquc  do  la  Franco,  vol.  iv.,  p.  215. 
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gable  rivers.  They  are  of  an  inferior  order  to  the  slopes  of 
glaciers,  whereas  they  are  of  the  same  order  as  those  of  the 
most  impetuous  torrents.  These  slopes,  without  any  excep¬ 
tion,  would  be  very  considerable  for  rivers  of  a  few  yards  in 
depth,  and  they  would  be  enormous  for  masses  of  water  having 
a  section  equal  to  those  determined  by  the  limits  of  the  erratic 
zone  in  the  valleys  of  the  Alps,  sections  having  a  depth  of 
from  800  to  1000  yards  !  With  such  slopes  and  such  sections, 
the  currents  of  water  would  have  frightful  rapidity  ;  curi’ents  of 
mud,  even  the  most  viscid,  forming  nants  sauvages  on  a  gigan¬ 
tic  scale,  would  also  acquire  enormous  rapidity,  and  be  capable 
of  prodigious  effects. 

The  rapidity  of  a  liquid  augments  with  the  slope  of  its  sur¬ 
face,  and  with  the  depth  of  its  section ;  of  this  the  rapidity 
accpiired  by  all  rivers  when  flooded  is  a  demonstrative  proof. 
On  the  contrary,  it  is  doubtful  if  a  very  thick  glacier  expe¬ 
riences  less  difficulty  than  a  thinner  one  in  its  movement  over 
a  gentle  slope.  This  is  an  essential  point  to  which  attention 
ought  to  be  paid  in  the  comparison  of  these  two  classes  of 
transporting  agents.  Acquired  velocity  has  no  share  in  the 
movement  of  glaciei’s. 

Such  a  difference  exists  between  the  rlgime  of  ice  in  move¬ 
ment  and  that  of  inmning  water,  that  by  preparing  three  com¬ 
parative  tables,  one  of  the  above-mentioned  features  of  glaciers, 
another  of  those  of  streams  of  water,  and  a  third  of  those 
of  erratic  phenomena,  a  powerful  aid  w^ould  be  obtained  in 
determining  the  cause  of  the  last. 


Description  of  the  genus  Cuma,  and  of  Two  New  Genera  nearly 
allied  to  it.  By  Henry  D.  S.  Goodsiu,  Esq.  Communi¬ 
cated  by  the  Author.*  (No  V.)  With  Plates. 

During  the  summers  of  1841  and  1842,  I  obtained  a  num¬ 
ber  of  crustaceous  animals,  which  I  arranged  promiscuously 
under  the  genus  Cuma  of  M.  Edwards,  it  being  my  intention 


*  Head  before  the  Wernerian  Natural  History  Society,  Dec.  10,  1842. 
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to  piiljlisli  tlicin  at  that  time  under  this  arrangement.  I 
waited,  however,  until  it  could  be  satisfactorily  proved  whether 
they  were  perfect  animals,  or,  according  to  the  suspicions  of 
M.  Edwards,  merely  the  larvae  of  some  Dccapodous  Crustacea. 

I  have  now  satisfied  myself  that  they  are  perfect  animals,  and 
at  the  same  time  have  discovered  the  types  of  two  new  genera, 
which  places  the  group  in  a  still  more  interesting  point  of 
view. 

I  have  applied  the  name  lludolria  to  one  of  these  genera, 
and  Alauna  to  the  other  ;  the  former  being  the  ancient  name 
of  the  Firth  of  Forth,  at  the  mouth  of  which  all  these  animals 
were  got ;  and  the  latter,  the  ancient  name  of  the  river  Forth. 

The  latter  of  these  genera  {Alauna)  may  be  the  genus  Con- 
(It/lurus  of  Latreille,  as  I  have  never  seen  that  author’s  de¬ 
scription  ;  but  whether  it  be  so  or  not  there  cannot  bo  any 
danger  in  applying  the  name  Alauna,  as  Condt/lnrus  had  been 
previously  used  amongst  the  Mammalia. 

As  I  had  a  greater  number  of  specimens  of  the  Cuma  Ed- 
irardsU  than  of  any  of  the  others,  I  have  been  enabled  to  mahe 
out  the  structure  of  that  species  with  greater  minuteness. 

These  animals  are  very  like  small  prawns  in  their  general 
appearance  ;  but  they  bear  perhaps  in  this  respect  a  greater 
likeness  to  the  species  of  the  genus  Ncbalia  than  to  any  other 
known  Crustaceans. 

The  shell  is  hai’d  and  brittle,  cracking  under  pressure.  All 
the  species  arc  of  a  pale  straw  colour.  The  thoracic  portion 
of  the  body  is  large  and  swollen  ;  it  is  composed  of  six  seg¬ 
ments  ;  the  abdomen  is  longer,  and  is  composed  of  seven  seg¬ 
ments. 

M.  Edwards,  in  his  Memoir  on  the  genus  Cuma,  published 
in  the  13th  vol.  of  the  Ann.  des  Sc.  Nat.,  considers  that  the 
whole  of  the  first  and  largest  segment  of  the  body  constitutes 
the  head.  In  all  the  specimens  which  I  have  dissected,  I  have 
found  a  suture  running  across  this  segment,  immediately  be¬ 
fore  the  middle  part  of  it ;  this  is  observed  very  distinctly  in 
the  Cuma  (rispinosa,  in  the  Bodotria  arenosa,  and  also  in  the 
genus  Alauna.  The  first  of  these  parts  I  consider  to  be  the 
head ;  the  second  part  as  the  first  thoracic  segment.  To  liio 
first  we  find  attached  the  rostrum,  eyes,  antenna-,  organs  of 
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the  month,  and  footjaws  four  in  number.  The  second  part 
bears  the  first  pair  of  true  ambulatory  legs  ;  these  legs  consti¬ 
tuting  (according  to  M.  Edwards)  the  third  pair  of  footjaws. 

The  second  thoracic  segment  is  quite  obsolete  in  M.  bid- 
ward’s  species  (Cuma  Audouinii)  ;  it  is  but  slightly  observed  in 
the  C.  Edtcardsii ;  in  the  C.  trisphiosa,  however,  it  becomes 
quite  apparent,  being  of  considerable  breadth  at  the  dorsal 
portion.  In  the  Alauna  rostrata  also,  we  find  this  segment 
quite  developed  throughout  its  whole  extent,  and  the  second 
pair  of  thoracic  legs  arising  from  it. 

These  two  thoracic  segments  (the  first  and  second)  bear  the 
compound  legs  in  the  genera  Cuma  and  Bodotria,  in  which  two 
genera  the  four  following  segments  be.ar  the  four  pairs  of 
simple  legs.  In  the  genus  Alauna,  however,  we  find  a  dif¬ 
ferent  arrangement,  there  being  an  equal  number  of  simple 
and  compound  legs,  three  pairs  of  each. 

The  eyes  in  this  tribe  of  animals  are  exceedingly  small ; 
they  are  pedunculated,  but  sessile,  and  are  placed  very  close 
together ;  they  arc  situated  near  the  posterior  part  of  the 
head,  a  short  distance  behind  the  rostrum,  and  on  the  mesial 
line.  They  are  covered  by  the  shell,  owing  to  which,  and 
their  proximity  to  one  another,  the  animal  is  at  first  sight  apt 
to  be  considered  as  monoculous.  The  rostrum  is  short  and 
truncated  in  the  genus  Cuma  ;  is  almost  altogether  awanting 
in  liodotria,  but  is  well  developed  in  Alauna,  being  of  consi¬ 
derable  length  and  pointed. 

The  antenna)  undergo  considerable  changes  in  the  different 
genera  of  this  tribe.  In  Cuma  we  find  the  superior  antennae 
consisting  of  a  single  scale-like  joint,  armed  with  a  number  of 
strong  spines ;  the  inferior  antennae*  are  five-jointed,  being 
in  general  very  little  longer  than  the  rostrum.  In  Bodotria 
the  superior  antennae  are  altogether  obsolete,  and  the  inferior 
antennae  are  very  short.  In  Alauna  again,  we  find  the  an¬ 
tennae  more  developed ;  the  superiort  consisting  of  a  single 
jointed  peduncle,  and  a  long  multiarticulate  filament  which 
is  covered  with  hairs.  The  inferior  pairj  are  eight  or  nine- 
jointed,  and  are  somewhat  larger  than  the  rostrum.  The 
organs  of  the  mouth  consist  of  one  pair  of  maxilla*,§  three 
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pairs  of  mandibles,*  and  two  pairs  of  foot-jaws.t  These  last 
organs  will  be  found  minutely  described  under  Cuma  Edfvardsii, 
the  species  which  1  have  been  enabled  to  examine  most  mi¬ 
nutely. 

The  true  legs  may  be  classed  into  compound  and  simple. 
The  compound  legs,  as  we  have  alre.ady  stated,  are  four  in 
number  in  the  genera  Cutna  and  liodotria  ;  but  six  in  Alauna. 
The  first,  or  compound  legs,  are  divided  into  two  parts,  the 
anterior  or  ambulatory,  and  the  posterior  or  natatory.  The 
simple  legs  are  much  shorter  than  the  compound,  and  are 
more  adapted  for  prehension  ;  but  they  are  unarmed  with 
claws,  and  are  seldom  used  for  this  purpose. 

The  abdomen  is  moniliform,  seven  jointed,  in  all  the  genera. 
The  last  joint  is  very  small  in  the  genera  Cuma  and  Bodotria ; 
but  in  Alauna  we  find  this  segment  very  much  developed. 
All  the  genera  have  the  sixth  abdominal  segment  armed  with 
a  pair  of  long  bifurcated  styles.  The  genera  Cuma  and 
Alauna  are  quite  free  of  appendages  to  the  other  abdominal 
segments ;  but  in  Bodotria  we  find  that  all  the  abdominal 
segments  are  armed  with  a  pair  of  bifurcated  appendages. + 

Owing  to  the  opacity  of  the  shell,  I  have  not  been  able  as 
yet  to  make  out  the  minuter  parts  of  the  anatomy  of  these 
animals.  The  intestinal  canal  consists  of  a  long  straight  tube, 
considerably  dilated  as  it  passes  through  the  thoracic  portion 
of  the  body ;  when  it  reaches  the  abdominal  portion  it  sud¬ 
denly  becomes  much  narrower. 

The  anal  aperture  is  found  in  the  seventh  abdominal  seg¬ 
ment. 

The  branchi8e§  are  situated  on  each  side  of  the  thorax, 
immediately  above  the  insertions  of  the  legs,  and  approach, 
in  their  comb-like  appearance,  to  those  of  the  higher  Crus¬ 
tacea.  Interiorly,  each  of  them  is  connected  with  the  su¬ 
perior  foot-jaws,  and  excepting  that  connection,  lies  appa¬ 
rently  quite  free  in  a  sac  formed  by  the  reflection  of  a  thin 
transparent  membrane,  which  lines  the  internal  surface  of 
the  thorax.  The  superior  part  of  the  branchi.ne  consists^of 
one  continuous  piece,  which  is  bent  in  a  hook-like  manner  at 
its  posterior  extremity ;  the  branchiae  themselves  arise  from 
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the  inferior  edge  of  this  part,  and  are  about  sixteen  or  seven¬ 
teen  in  number ;  they  are  not  laminated  like  those  of  the  higher 
Crustacea,  but  consist  of  one  large  piece,  which  is  apparently 
composed  of  a  great  number  of  cells. 

The  organs  of  generation  are  not  apparent  in  the  male,  but 
in  the  female,  and,  especially  when  she  is  loaded  with  spawn, 
these  organs  are  at  once  perceptible.  They  are  very  similar 
in  their  structure  and  appearance  to  the  same  parts  in  the  fc- 
iiialo  3li/sis.  They  consist  of  four  scales,  which  arise  from 
the  inferior  edge  of  the  thoracic  segments.  These  scales  arc 
of  an  irregular  oval  shape,  concave  internally,  and  convex  ex¬ 
ternally,  and  they  are  overlapped  by  one  another.*  The  eggs 
are  of  considerable  size,  and  of  a  bright  straw  colour.  It  is 
from  the  genus  Cuma  only  that  these  observations  were  taken 
in  regard  to  the  organs  of  generation. 

When  a  portion  of  the  skin,  or  shell  rather,  is  placed  under 
the  microscope,  it  presents  a  very  beautiful  appearance ;  it 
apparently  consists  of  a  great  number  of  nuclei,  arranged  in 
some  degree  of  order.  These  nuclei  are  stellated,  and  here 
and  there  larger  nuclei  may  be  observed,  the  edges  of  which 
arc  quite  smooth.t 

The  structure  of  these  animals  is  so  peculiar,  as  to  render 
the  jvssignation  (at  present)  of  a  i)roper  place  in  a  natural  ar¬ 
rangement  of  the  class,  a  point  of  very  considerable  difficulty. 
This  arises  in  a  great  measure,  without  doubt,  from  our  very 
limited  knowledge  of  the  class.  I  rather  think,  however,  that 
they  should  be  ranged  among  the  lower  Dccapoda  macroura. 

Genus  Cuma  (EdtvarJs). 

Generic  Characters. — Tlie  superior  antennaj  are  single-jointed,  and  scale- 
like  ;  tlie  inferior  antenna;  are  five-jointed.  The  caudal  styles  have  the 
double  terminal  scales  biarticulatc,  the  last  of  which  is  always  the 
shortest. 

Cuma  Ed  wards  a,  mihi.J 

C. — With  the  superior  antenna;  rhomboidal ;  with  the  ambulatory  divi¬ 
sion  of  the  first  pair  of  legs,  with  the  first  joint  bent  at  an  obtuse 
angle ;  with  the  thumb-like  proecss  single-jointed,  and  with  the  last 
joints  clavate.  Length,  4  lines.  Hab.  Frith  of  Forth. 

Description. — The  whole  animal  is  of  a  fine  straw  colour,  with  a  delicate 
tinge  of  pink,  which  is  brighter  in  certain  lights ;  the  shell  is  quite 
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rounjli,  which  is  cniiscd  by  the  great  number  of  shallow  fovctc  with 
which  the  whole  surface  is  thickly  covered.  This,  and  the  following 
species,  arc  perhaps  the  smallest  of  the  genus  ;  at  the  same  time,  they 
arc  much  thicker  and  stronger  in  proportion  to  their  size  than  the  other 
species.  The  rostrum  is  short,  thick,  and  suddenly  truncated  obliquely. 
The  antennas  are  minute  ;  the  first  or  superior  pair  are  almost  obsolete ; 
they  consist  of  one  joint  only,  which  is  rhomboidal ;  the  extremity  of 
each  is  armed  with  several  strong  but  minute  hairs  or  spines  ;  they 
arise  from  the  truncated  extremity  of  the  rostrum.  The  inferior  an¬ 
tennas*  arise  from  the  inferior  surface  and  base  of  the  rostrum  ;  they 
arc  considerably  larger  than  the  superior  pair ;  they  arc  five-jointed, 
the  third  joint  being  the  longest,  the  fifth  or  last  is  extremely  small, 
and  is  armed  with  three  very  strong  pointed  and  articulated  spines. 
These  pair  of  antennas  arc  somewhat  longer  than  the  rostrum.  The 
foot  jaws  arc  rather  powerful,  and  have  a  great  resemblance  to  the 
following  pairs  of  feet.  The  first,  or  superior  pair,  are  the  smallest ; 
the  first  joint  is  of  considerable  length,  being  equal  to  all  the  others 
combined ;  it  is  rather  bent  and  broad,  and  is  armed  at  its  distal  ex¬ 
tremity  with  two  thumb-like  processes  or  tubercles.  Two  very  long 
and  slender  spines,  which  arc  almost  as  long  as  the  foot-jaw  itself, 
arise  from  the  middle  part  of  this  segmerit ;  the  external  spine  is  free 
of  spinulcs  altogether,  but  the  internal  is  .'irraed,  on  its  cxtcrn.al  edge 
only,  with  a  great  number  of  articulated  spinulcs.  The  second  seg¬ 
ment  of  this  foot-jaw  is  very  short,  and  its  posterior  edge  bears  two 
very  short  articulated  spines  of  equal  length ;  these  spines  are  spini- 
ferous.  The  third  segment  is  almost  equal  in  length  to  the  first,  and, 
like  the  second,  also  gives  rise  to  nine  or  ten  articulated  and  spinife- 
rous  spines.  The  fourth  segment  is  small  and  rounded,  being  also 
armed  on  its  posterior  edge  with  simple  spines.  The  fifth  segment  is 
thumb-like,  and  spinous  on  its  posterior  eilgc. 

The  external  pair  of  footjaws  arc  much  larger  than  the  internal ;  they  arc 
five  jointed,  and  arc  armed  in  the  same  way  as  the  first  pair,  except 
that  the  external  edge  of  the  first  segment  is  armed  at  regular  inter¬ 
vals  with  simill  tufts  of  very  fine  haiis ;  the  extremity  of  the  second 
segment  is  also  armed  with  a  very  long  articulated  and  spiniferous 
spine.  These  two  extremities  just  described  arc  in  general  Ij  ing  in 
such  a  way  as  to  cover  the  organs  of  the  mouth, t 

The  two  first  pairs  of  legs  are  constantly  concealed  beneath  the  carapace 
when  the  .animal  is  at  rest,  covering  the  footjaws  and  the  organs  of  the 
mouth,  and  appear  only  to  be  used  when  the  animal  is  swimming. 
The  anterior  or  ambulatory  division  is  five-jointed ;  the  first  joint  is 
about  twice  the  length  of  all  the  others  combined  ;  it  is  consider.ably 
bent  and  very  broad ;  its  internal  edge  is  armed  at  regular  intervals 
with  pcnnicillated  tufts  of  hair ;  the  three  following  segments  arc  quite 
free  of  spines,  but  the  last  is  armed  at  its  extremity  with  a  strong  claw 
and  two  sm.'dler  spines.  An  articulated  thumb-like  and  chelate  joint 
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arises  from  the  extremity  of  the  first  segment,  immediately  internal  to 
the  four  last  segments.  The  natatory  or  posterior  division  of  this  leg 
is  multiarlieulate ;  the  two  first  segments  arc  longest,  being  equal  in 
length  to  the  first  segment  of  the  anterior  division ;  the  remaining  seg¬ 
ments  arc  minute,  about  nine  or  ten  in  number,  each  of  which  gives 
off  a  very  long  spiniferous  setum,  whieh  is  articulated  at  its  distal  half.* 
The  second  thoracic  leg  of  this  species  presents  to  us  one  of  those 
beautiful  and  delieate  structures  which  it  is  impossible  either  to  de¬ 
scribe  or  delineate  with  even  a  remote  degree  of  accuracy.  The  am¬ 
bulatory  division  is  very  long  and  slender,  six-jointed :  the  first  joint 
is  long  and  very  much  flattened,  but  tapers  from  the  middle  towards 
its  distal  extremity,  which  is  armed  with  a  verj*  long  and  pointed  spine  ; 
the  following  joints  arc  all  equal  to  one  another  in  length,  except  the 
last,  which  is  minute.  The  natatory  division  of  this  leg  is  seven  or 
eight-jointed,  and  is  equal  in  length  to  the  first  segment  of  the  other 
division.  The  five  last  segments  arc  all  armed  with  long  articulated 
and  spiniferous  setre,  which  smaller  spines  arc  again  spinulose.t  The 
four  following  pairs  of  legs  arc  simple,  that  is,  they  arc  merely’  ambu¬ 
latory  ;  they  arc  all  six-jointed,  and  arc  very  spiny.  The  segments  of 
the  body  from  which  they  arise  arc  all  ovoid,  their  dorsal  edge  being 
sharp  and  pointed. + 

Tlic  abdominal  portion  of  the  body  is  long  and  slender,  seven-jointed 
and  moniliform  ;  the  last  joint  is  minute,  and  lies  between  the  caud.al 
styles  which  arise  from  the  extremity  of  the  sixth  segment ;  these 
styles  are  of  no  great  length  in  this  species ;  they  arc  composed  of 
three  parts  ;  each  style  consists  of  a  long  jointed  peduncle,  from  the 
distal  extremity  of  which  two  biarticulated  scales  arise ;  these  scales 
lie  one  above  the  other.  The  first  segment  of  the  peduncle  is  some¬ 
what  longer  than  the  sixth  abdominal  segment ;  the  first  segments  of 
the  scales  arc  about  half  the  length,  and  the  last  segment  .about  one- 
fourth  the  length  of  the  peduncle  ;  the  inner  edge  of  the  superior  sc.alcs 
is  armed  with  a  number  of  long,  pointed,  .and  articulated  spines.  The 
spines  which  arise  from  the  inner  edge  of  the  inferior  scales  are  more 
numerous ;  they  arc  all  bent,  their  points  being  turned  backwards ;  the 
convex  or  anterior  edges  of  all  these  spines  are  very  much  serrated.  || 

I  have  named  this  species  after  ^I.  Edwards,  the  founder  of  the  genus, 
and  the  leading  crustaccologist  of  the  d.ay’. 

Cuma  A  udouinii.  Edwards. § 

C.  With  the  superior  antennaj  very  small ;  with  the  first  joint  of  the  am¬ 
bulatory  division  of  the  first  pair  of  legs  almost  bent  at  right  angles ; 
the  tcrmin.al  joints  oval,  .and  the  thumb-like  process  multiarticulate. 
Long  four  lines  to  five.  H.ab.,  Frith  of  Forth. 

Description. — Under  casual  observation  this  species  is  very  apt  to  be  mis- 
t.aken  for  that  hast  described,  but  by  careful  cx.amin.ation  the  diflerence  is 
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found  to  be  very  material.  In  its  gencml  appearance,  this  species  resem¬ 
bles  the  Cuma  Edwardnii.  The  first  thoracic  segment,  liowever,  is  longer 
and  not  so  rounded ;  the  rostrum  is  shorter  and  more  pointed,  and  the  eyes 
are  larger ;  the  flattened  surface  on  the  sides  of  this  species  is  not  so  de¬ 
cided.  The  second  thoracic  segment  is  more  hid ;  the  third  is  larger, 
ovoid,  and  rounded;  the  adjoined  scale  projects  backwards  ;  the  fourth 
segment  is  of  the  same  shape  as  the  third,  but  not  nearly  so  large  ;  the 
fifth  ends  in  a  sharp  point,  both  superiorly  and  inferiorly  ;  the  sixth 
thoracic  segment  is  clavate.  The  superior  antenna;  arc  very  small,  and 
scarcely  to  be  distinguished  from  the  rostrum.  The  inferior  .antenna; 
arc  very  similar  to  those  of  the  Cuma  Edwardnii.  The  foot-jaws  arc 
.also  similar  in  their  structure  to  those  of  the  Last  described  species;  the 
ambulatory  division  of  the  first  leg  is  five-jointed ;  the  first-joint  is  very 
much  bent,  and  is  of  considerable  breadth ;  the  two  last  joints  arc 
quite  oval,  and  the  last  nonchelate.  The  internal  thumb  like  process, 
instead  of  being  composed  of  one -joint  only,  as  in  the  last  described 
species,  consists  of  four  or  five  segments,  which  arc  all  aimed  with 
short  spiniferous  and  pointed  spines ;  the  natatory  portion  of  this  leg 
is  mnltiarticulate,  the  extreme  joints  being  very  small,  so  as  to  place 
the  long  spiniferous  setm  very  close  to  one  another.* 

The  second  pair  of  legs  are  very  short.t  The  four  last  pairs  of  legs  are 
similar  in  their  structure  to  those  of  the  Last  described  species.  The  ab¬ 
domen  and  caudal  fins  also  bearing  a  similar  resemblance. 

This  species  is  .apparently  the  Cuma  Audouinii  of  hi.  Edwards,  but 
whether  it  is  or  not  1  cannot  be  quite  certain. 

Cuma  trispinosa,  mihi.  J 

C. — With  the  dorsal  ridge  of  the  caraface  surmounted  by  three  spines, 
with  the  ambulatory  division  of  the  first  pair  of  legs  extremely  short, 
and  with  the  second  thoracic  segment  well  developed.  Long,  8  lines. 
Ilab.,  Frith  of  Forth. 

Description. — This  is  a  most  characteristic  species,  and  brings  out  several 
points  of  material  consequence  in  the  character  of  the  genus.  This 
species  has  the  body  quite  smooth,  and  of  the  same  colour  as  the  pre¬ 
ceding.  It  is  the  largest  of  all  the  species,  but  is  more  slender.  The 
thoracic  segments  arc  not  so  deep  as  those  of  the  preceding  species, 
and  the  lateral  compression  is  awanting.  The  rostrum  is  sharp-pointed, 
.and  bent  considenably  upwards ;  the  eyes  are  sm.all,  and  the  dorsal 
ridge  immediately  behind  the  eye  is  surmounted  with  three  thick  short 
spines.  The  second  thoracic  segment  is  of  considerable  extent  at  its 
dorsal  part,  but  is  quite  obsolete  at  the  middle ;  it  again,  however, 
makes  its  appearance  at  its  inferior  part,  where  it  supports  the  second 
pair  of  compound  legs.  The  four  following  segments  gradually  de¬ 
crease  in  size : — The  superior  antennm  arc  of  considerable  size,  oblong 
and  spinous.  The  inferior  antennte  are  much  longer  than  the  rostrum. 
The  ambulatory  division  of  the  first  pair  of  legs  is  extremely  short,  and 
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the  first  joint  is  of  no  great  breadth.  The  natatory  division  is  about 
the  same  length  as  the  first  joint  of  the  anterior  division.* 

The  second  pair  of  legs  are  very  long  and  slender;  the  first  segment  is 
not  broader  than  the  following  joints,  and  is  armed  internally  at  its  ex¬ 
tremity  with  a  very  long  spine.t 
The  simple  feet  are  extremely  spiny.J 

Tlie  abdominal  portion  of  the  body  is  very  long  and  slender,  the  fifth 
segment  being  the  longest.  The  caudal  stj  Ics  arc  long,  slender,  and 
pointed ;  the  internal  scale  has  the  last  joint  pointed  and  armed  with 
two  spines ;  the  last  segment  of  the  external  scale  is  more  obtuse.  || 

Genus  Alaun.v,  mihi.’ 

Generic  Characters. — The  superior  antennre  are  composed  of  a  peduncle 
and  a  multi-articulate  filament.  The  inferior  antennro  arc  eight-jointed. 
The  three  first  pair  of  legs  are  compound.  The  internal  scale  of  the 
caudal  style  is  composed  of  three  segments,  and  the  external  of  one. 
Alauna  rostrata,  mihi. 

Descrijition. — The  whole  animal  is  of  a  beautiful  bright  straw  colour, 
inclining  to  yellow.  The  thoracic  portion  of  the  body  is  very  large 
and  swollen.  The  first  segment  or  carapace  is  almost  oval.  The  ros¬ 
trum  is  long,  pointed,  and  is  bent  upwards  at  its  extremity.  The  eyes, 
which  arc  of  considerable  size,  arc  situated  at  the  base  of  the  rostrum. 
The  superior  pair  of  antennre  arc  very  slender,  consisting  of  a  delicate 
filament  covered  with  hairs,  which  arises  from  a  short  iiedunclc ;  these 
antennre  arc  almost  equal  in  length  to  the  rostrum.® 

The  inferior  antennre  arc  much  longer,  consisting  of  eight  joints  slightly 
spinous ;  the  distal  extremity  of  the  third  is  armed  with  a  strong  multi- 
articulate  spine.*  The  foot-jaws  are  seen  projecting  considerably  beyond 
the  edge  of  the  carapace  ;  they  arc  very  spiny,  and  the  last  joint  but 
one  is  armed  with  a  long  articulated  spiniferous  spine.^ 

The  first  pair  of  legs  are  extremely  short ;  the  thumb-like  process  at  the 
extremity  of  the  ambulatory  division  is  single-jointed  and  spiniferous.* 
The  second  pair  of  legs  arc  also  short.®  The  ambulatory  division  of 
the  third  pair  of  legs  is  very  long  and  slender,  being  almost  as  long  as 
that  of  the  second  pair  of  legs ;  the  fifth  joint  is  the  longest.  The  na¬ 
tatory  division  is  as  long  as  the  first  four  joints  of  the  ambulatory.'  The 
simple  legs  arc  very  spiny  on  their  anterior  edges.® 

The  abdomen  is  short  and  thick,  seven-jointed,  the  last  joint  being  pro¬ 
duced  into  a  long  spine  which  is  spiniferous  on  either  edge  ;  the  anal 
aperture  is  seen  near  the  base  of  this  segment.  I’he  caudal  stj  les  arise 
from  the  sixth  segment,  and  they  arc  much  more  complicated  than 
those  of  the  foregoing  genera.  The  first  segment  is  slightly  clavate, 
longer  than  the  seventh  abdominal  segment,  and  armed  with  a  single 

*  Plate  III.  Fig.  3.  t  Plate  III.  Fig.  4.  J  Plate  III.  Fig.  6. 

11  Plate  III.  Fig.  5.  *  Plate  IV.  Fig.  1.  »  Plate  IV.  Fig.  3. 

*  Plate  IV.  Fig.  4.  *  Plate  IV.  Fig.  5.  *  Plate  IV.  Fig.  C. 

®  Plate  IV.  Fig.  7.  *  Plate  IV.  Fig.  1).  **  Plate  IV.  Fig.  8. 
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row  of  spines  on  its  inner  edge.  The  internal  seale  consists  of  one  joint 
only ;  it  is  very  spiny,  and  is  about  b.alf  tlic  length  of  the  external. 
The  extern.!!  scale  is  composed  of  three  joints,  the  two  first  of  which 
arc  equal  in  length  to  one  another;  the  third  is  about  twice  the  length 
of  both  of  these,  and  is  very  spiny  at  its  extremity. 

Long,  half-an-inch.  Hab.,  Frith  of  Forth. 

Having  only  obtained  one  specimen  of  Alauna  rostratn,  and 
one  also  of  Bodotria  arenosa,  I  have  not  been  able  to  examine 
the  structure  of  these  two  genera  satisfactorily. 

Genus  Bodotria,  milii. 

deiici  ic  Charncters. — The  first,  second,  third,  fourth,  and  fifth  abdominal 
segments  arc  each  armed  with  a  pair  of  bifurcated  finlets.  The  two 
terminal  scales  of  the  caudal  styles  arc  single-jointed. 

Bodotria  aixnosa,  milii. 

Dexcrijition. — The  carapace  is  almost  oval,  rostrum  awanting,  that  part 
of  the  carapace  being  merely  rounded  off.  The  superior  antennee  are 
quite  obsolete.  The  inferior  pair  are  of  considerable  length,  and  are 
terminated  by  means  of  two  long  spines.  ' 

The  ambulatory  division  of  the  first  pair  of  legs  has  the  first  joint  of  a 
very  great  size,  being  very  much  flattened  and  slightly  curved.  Tlic 
four  remaining  joints,  together  with  the  internal  thumb,  are  very  spiny. 
The  natatory  division  of  the  leg  is  six-jointed,  the  four  last  joints  giving 
rise  to  as  m.my  long  spinlferous  spines,  which  are  articulated  at  their 
distid  Imlves.  The  external  edge  of  these  spines  arc  spiniferous  at  the 
articulated  half  only.  The  ambulatory  division  of  the  second  pair  of 
legs  has  the  first  segment  very  broad,  and  tapering  gradually  towards 
its  distal  extremity,  from  which  arises  a  very  long,  articulated,  and 
spinlferous  spine. 

The  abdominal  finlets  arc  five  in  number.  They  arc  composed  of  two 
parts,  viz.,  the  first  or  pedicle,  and  the  second  or  bifurcation ;  the  pe¬ 
dicle  is  of  considerable  length,  from  the  extremity  of  which  there  arises 
two  scales,  which  arc  armed  on  their  margins  with  long  spinlferous 
spines,  which  are  much  longer  than  the  finlet  itself. 

The  first  segment  of  the  caudal  styles  tapers  very  slightly,  and  the  two 
terminal  scales  are  each  of  them  single-jointed,  and  end  by  means  of 
very  fine  points.  The  external  is  armed  at  its  extremity  with  two 
spines.  Long,  5  lines. 

This  genus  forms  doubtless  a  link  between  the  Stomajmla  of  M.  Edwards 
and  the  higher  Crustacea. 

In  their  habits  all  these  animals  seem  to  agree.  I  have  not 
been  able  to  observe  any  thing  peculiar  in  them.  They  swim 
with  very  great  rapidity,  and  on  stopping  they  fall  to  the  bot¬ 
tom  on  the  sand  or  gravel,  without  attempting  to  lay  hold  of 
anything,  as  I  have  already  remarked,  seldom  using  their  feet 
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as  a  means  of  prehension.  Tliey  free  themselves  with  great 
dexterity  from  any  weight  which  may  happen  to  fall  on  them. 
I  have  often  placed  the  point  of  a  needle  on  their  thorax  and 
pressed  them  down  into  the  sand ;  the  animal  immediately 
frees  itself  with  very  little  apparent  trouble,  by  means  of  its 
tail.  The  extremity  of  the  tail  is  placed  against  the  needle  with 
one  of  the  styles  on  either  side  of  it,  and  by  pressing  upwards 
in  this  way,  it  soon  regains  its  liberty. 

They  frequent  sandy  banks,  and  chiefly  those  where  there 
is  a  little  sea-weed. 

DESCRIPTION  OF  THE  PLATES. 

Plate  11. 

Fig.  1.  Ctiina  Edwardmi. 

...  2,  n,  4,  5.  Org.ms  of  the  moutli. 

...  G.  Natur.'il  size  of  Cuma  Edwardsii. 

...  7.  A  superior  .nnd  an  inferior  footjaw. 

...  n.  One  of  the  inferior  antenna?. 

...  n.  One  of  the  second  pair  of  compound  feet. 

...  10.  One  of  the  first  pair  of  compound  feet. 

...  11.  One  of  the  first  pair  of  .simple  feet. 

...  12.  One  of  the  second  pair  of  simple  feet. 

...  13.  Caudal  stjlc.s. 

...  14.  Enlarged  view  of  Cuma  Audouinii. 

...  IT).  Natural  size. 

...  IG.  One  of  the  first  p.air  of  compound  feet  of  C.  Audouinii. 

...  17.  One  of  the  abdominal  appendages  of  Bodotria  arenosa. 

...  18.  Portion  of  the  shell  of  Cuma  Edwardsii,  very  mucli  magnified. 

Plate  III. 

Fig.  1.  Enlarged  view  of  Cuma  trispinosa, 

...  2.  Natural  size. 

...  3.  One  of  the  first  pair  of  legs. 

...  4.  One  of  the  second  pair  of  legs. 

...  5.  One  of  the  caudal  style!?. 

...  C.  One  of  the  simple  legs. 

...  7.  Enlarged  view  of  the  carapace  of  the  Cuma  trispinosa. 

...  8.  Bodotria  arenosa. 

...  9.  Natural  size. 

...  10.  One  of  the  first  pairs  of  legs. 

...  11.  One  of  the  second  pairs  of  legs. 

...  12.  Enlarged  view  of  anterior  part  of  carapace. 

...  13.  One  of  the  caudal  styles. 
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Plate  IV. 

Fig.  1.  Alauna  rostrata. 

...  2.  Natural  size. 

...  3.  One  of  the  superior  antenncc. 

...  4.  One  of  the  inferior  antennre. 

...  Enlarged  view  of  the  anterior  part  of  the  carapaee,  with  one  of 
the  footjaws  projeeting  from  its  anterior  edge. 

...  G.  One  of  the  first  pair  of  compound  legs. 

...  7.  One  of  the  second  pair  of  compound  legs. 

...  8.  One  of  the  simple  legs. 

...  9.  One  of  the  third  pair  of  compound  legs. 

...  10.  Caudal  styles. 

...  11.  Br.anchiaj  of  Cuma  Edwardsii,  with  one  of  the  footjav..  'lUachcd. 
...  12.  One  of  the  second  pair  of  compound  legs  of  Ciumt  Aiiu.iiunii, 
with  the  ovarian  scale  attached. 

Description  of  a  Self-Register'nig  Tiite-Gaiige,  invented  by^\v 
John  Maxton,  Engineer,  Leitli.*  With  a  Plate.  Com¬ 
municated  by  the  Royal  Scottish  Society  of  Arts. 

The  machine  represented  in  Plate  V.  was  designed  by  me  for 
registering  the  amount  of  tidal  rise  at  any  point  on  the  coast, 
as  at  a  sea-port  or  navigable  river,  or  in  any  situation  where 
it  is  of  importance  to  ascertain  the  whole  rise  of  the  tides  for 
a  length  of  time.  Several  instruments  have  been  invented 
for  this  purpose,  and  some  of  these  are  now  in  use,  it  is  be¬ 
lieved,  both  in  this  country  and  in  France  ;  but  that  which  I 
have  invented,  and  am  now  to  describe,  seems  more  simple  in 
its  construction,  and  promises  to  be,  at  least,  as  well,  if  not 
better,  calculated  to  effect  the  object  for  which  it  is  intended, 
than  any  other  construction  that  has  come  under  my  notice. 

In  figs.  1  and  2,  a  is  a  plate  of  ?  of  an  inch  thick,  with 
dovetailed  feathers  h  b,  on  its  surface,  between  which  are 
grooves  represented  by  the  dark  spaces,  ^  inch  in  depth ;  in 
these  grooves  are  placed  moveable  studs,  c  c,  which  are  made 
to  slide  easily  along  the  whole  length  of  the  grooves,  and  be¬ 
fore  the  machine  begins  to  operate,  the  whole  of  them  are 
set  near  the  centre  of  the  plate  in  two  lines,  as  shewn  in  the 
upper  part  of  fig.  1.  Each  groove  represents  the  rise  and  fall 
of  a  tide  ;  and  there  being  two  tides  in  the  twenty-four  hours, 
two  of  these  grooves  are  employed  in  registering  one  day’s 


*  Read  before  the  Royal  Scottish  Society  of  Arts,  2Cth  Nov.  1812. 
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tides.  From  the  mechanism  of  the  machine  the  stnds  on  the 
right  hand  of  the  centre  or  zero  line  are  for  registering  the 
height ;  and  those  on  the  left  the  lowness  of  the  tides  as 
measured  from  the  half- tide  level.  The  figures  on  the  right 
and  left  margins  correspond  to  the  days  of  the  month  ;  and 
the  drawing  represents  a  register  for  twenty-eight  days’  tides, 
or  one  lunar  month.  In  figs.  1  and  3,  /  is  a  pulley  with  a 
cord  or  small  chain  passing  round  it ;  to  one  end  of  the  cord 
is  attached  a  float  g  (fig.  3.),  and  to  the  other  end  of  the  cord 
is  a  weight  h  (figs.  1  and  3),  which  acts  as  a  counter  balance 
to  the  float.  On  the  axle  of  the  large  pulley  /,  is  a  pinion  a-, 
and  the  smaller  the  diameter  of  the  pinion  is,  in  proportion 
to  that  of  the  pulley,  the  narrower  and  more  compact  the  re¬ 
gistering  plate  or  table  (fig.  1)  will  be.  Letter  j  represents 
a  rack  ;  the  number  of  teeth  and  revolutions  of  pinion  r,  dur¬ 
ing  the  whole  range  of  tide,  determining  the  length  of  the 
rack  and  the  proportion  of  the  scales  of  feet  and  inches  at  the 
top  and  bottom  of  the  registering  plate  (fig.  1.)  Connected 
with  the  horizontal  rack  is  a  vertical  guide  or  traversing 
bar  /,  which  is  made  to  move  the  wliole  breadth  of  the  table 
by  its  rack  and  the  pinion.  y\t  the  top  and  bottom  of  the 
vertical  bar  are  pullies  w/,  for  running  along  the  guide-rods  ii. 
In  the  vertical  bar  there  is  a  groove,  in  which  the  sliding  bush 
c,  is  made  to  move  freely  up  and  dowm  ;  to  this  bush  is  at¬ 
tached  a  cord,  passing  over  the  pulley  p^  at  the  upper  end  of 
the  bar,  and  a  constant  strain  is  kept  on  the  cord  over  the  pul¬ 
ley  by  a  weight  </,  to  j)revent  the  bush  z,  from  falling  downwards. 
In  the  bush  z  is  a  pin  whicli  projects  into  the  dovetailed  grooves, 
hetw'een  the  feathers  i,  and  slides  easily  along  in  them,  as  the 
bar  I  traverses  either  way.  This  pin  moves  the  studsec,to  their 
proper  places  for  indieating  high  and  low  tide.  Letter  r,  as  w  ill 
be  explainedpresently,  represents  moveable  tongues  or  switches, 
having  joints  at  one  end,  so  loose,  that  w'hen  lifted  they  will  fall 
down  again  by  their  own  w’eight. 

^\’e  shall  suppose  that  the  machine  has  registered  the  tides 
as  far  as  the  second  tide,  on  the  9th  of  the  month,  as  shewn 
in  the  diagram  (the  studs  below  this  being  all  shewm  as  moved 
to  their  places,  and  those  in  the  upper  grooves  remaining  un¬ 
moved'',  and  that  the  tide  on  the  9th  has  fallen  7  feet  from 
the  datum  line  (marked  o  on  the  scale),  to  this  position,  tiiere- 
fore,  the  pin  in  the  budi  l  as  moved  the  sliding  stud  from  the 
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original  jiosition  in  which  it  was  sot.  Supposing  the  title  be¬ 
gan  to  Ilow'  when  the  machine  was  in  this  last  position,  by  the 
Hoat  ^  (tig.  3^,  rising,  it  wou'.tl  reverse  the  motion  of  pulley 
and  pinion,  and  bring  the  rack  and  traversing  bar  towards  the 
right,  or  towards  high  water,  on  the  table.  After  having  left 
the  sliding  piece  at  its  position  for  denoting  low  water  on  the 
9th  of  the  month,  it  is  now'  proceeding  towards  the  sliding 
piece  for  denoting  high  water  on  the  10th  ;  and  when  the 
bush  and  pin  come  to  the  tongue  or  switch,  the  pin  moves  uj) 
the  inclined  plane  and  on  towards  the  right,  moving  the  slid¬ 
ing  piece  for  denoting  high  water  on  the  10th  to  its  right  po- 
.sition  for  that  tide.  Suj)posing  now  the  tide  to  ebb,  the  ac¬ 
tion  of  the  boat  reverses  the  w  heel,  pinion,  rack,  and  travers- 
ing-bar,  and  w  hen  the  bush  and  pin  come  to  the  under  side  of 
the  tongue,  towards  the  left,  the  pin  will  lift  the  tongue  by 
the  strain  produced  by  the  weight  on  the  cord  which  is  at¬ 
tached  to  the  bush  ;  and  having  lifted  the  tongue,  and  passed 
on  in  a  straight  line,  the  tongue  falls  immediately  by  its  own 
w'eight  after  the  pin  in  the  bush  z,  has  passed  it ;  and  com¬ 
ing  back  for  the  next  high  water,  the  pin  has  to  move  up  the 
inclined  plane  as  before,  and  so  on  with  the  whole  of  them. 

The  snugs  s,  arc  for  iixing  the  machine  securely  by  screws 
to  any  convenient  place  for  its  reception. 

There  is  another  way  that  might  l)e  adopted  for  the  lloat 
giving  motion  to  the  machine  than  a  cord  and  pulley  (see  fig. 
4.)  A  vertical  rack  o,  attached  to  the  float  to  work  a  spur- 
wheel  y,  which  could  be  of  the  same  diameter  at  the  pitch- 
line  as  the  diameter  of  the  pulley  f  so  as  not  to  derange  the 
other  parts  and  scales.  The  vortical  rack  might  be  more  cor¬ 
rect  in  the  event  of  a  cord  being  apt  to  stretch,  which,  how¬ 
ever,  would  be  obviated  with  a  chain  ;  but  for  high  tides,  say 
20  or  21  feet,  a  rack  would  be  very  unw  ieldy,  for  it  would  re¬ 
quire  to  be  equal  in  length  to  the  highest  tides. 

The  full  size  of  the  registering  part  of  the  machine  is  about 
2  feet  square  over  all,  and  2i  inches  in  depth  ;  and  if  made  of 
brass  (as  iron  is  apt  to  corrode  from  the  action  of  the  moisture 
from  salt  water),  the  cost  of  the  whole  apparatus,  including 
the  float  and  counterbalance,  and  the  pipes  in  which  they 
work,  I  have  estimated  at  about  L  30. 

I.iii'm  r.NGiNi;-\VcRi:s,  tj/’  .V„v.  i::  12. 
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Ilistorual  I'tuiarks  on  (he  fin: I  l)i  covi  n;  of  (he  real  S(ruc(iire 
of  Glacier  Ice.  ]jy  Professoii  Fobbes,  Corresponding 
IMembcr  of  the  Royal  Institute  of  France. 

I  feel  myself  most  reluctantly  called  upon  to  state  some  cir¬ 
cumstances  respecting  the  discovery  of  a  fact  in  the  theory  of 
(ilaciers  which  M.  Agassiz  has  declared,  in  a  paper  printed  in 
the  last  number  of  the  Edinburgh  Philosophical  Journal,  to 
be  erroneously  claimed  by  me. 

The  first  account  of  “  a  retnorkaLle  strncfiire  of  (he  ice  of 
glaciers f  by  myself,  was  printed  in  this  Journal  for  January 
1812.  A  history  of  this  discovery,  entirely  opposed  to  mine, 
appears  at  pages  205  and  206  of  the  last  number.  IJy  the 
kind  permission  of  the  Editor,  I  have  now  the  opportunity 
allowed  me  of  stating  how  the  facts  really  stand,  and  at  the 
same  time  of  explaining  the  circumstances  under  which  the 
publication  of  the  original  paper,  claiming  the  discovery,  took 
place, — circumstances  which  delicacy  prevented  me  from  men¬ 
tioning  at  the  time,  but  which  it  now  appears  essential  to  make 
known. 

Private  report,  proverbhally  exaggerates  and  misrepre¬ 
sents  the  liistory  of  transactions  little  interesting  to  any  but 
those  immediately  concerned.  I  believe  that  my  own  con¬ 
duct  and  its  motives  have  been  misunderstood,  with  refer¬ 
ence  to  the  matter  in  question.  A  few  extracts  from  the 
ample  correspondence  of  which  I  am  possessed  in  illustra¬ 
tion  of  every  step  of  the  transaction,  will,  I  hope,  suffice  to 
place  the  matter  clearly  before  such  readers  as  shall  feel 
sufficient  interest  to  follow  them.  I  pledge  myself  to  their 
accuracy,  and  to  their  being  fairly  extracted  in  conformity 
with  the  tencr  of  the  letters  to  which  they  belong.  If  any 
doubt  shall  be  raised  on  this  point,  I  shall  have  only  the 
disagreeable  alternative  of  publishing  the  entire  correspond¬ 
ence,  the  length  of  which  would  render  it  unsuitable  for 
the  pages  of  a  scientific  journal.  Rut  I  repeat  my  belief  that 
the  extracts  I  shall  make,  and  the  narrative  with  which  I 
shall  connect  them,  will  put  the  matter  in  a  light  sufficiently 
clear  ;  and  for  tlie  facts  which  I  shall  have  to  state,  I  am  con¬ 
scious  of  their  admitting  of  no  colouring  or  denial. 

In  the  fn}(  place,  I  shall  briefly  state  the  circumstances 
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In  the  second  place,  1  shall  explain  the  eircumstanecs  under 
which  I  made  it  public 

In  the  third  place,  I  shall  discuss  shortly  the  claims  to  [)ri- 
ority  of  observation  which  have  subseipiently  been  made. 

I. 

In  1810,  M.  Agassiz  invited  me  to  make  a  tour  with  him 
the  next  summer  amongst  the  glaciers  of  the  Oberland, 
Vallais,  and  Savoy.  I  understood  the  invitation  to  extend 
simply  to  our  mutual  comiianionshij)  on  a  journey  of  mutual 
interest.  Of  third  parties  there  was  no  mention  ;  and  it  was 
with  dillidencc  that  I  requested  jiermission  for  my  friend  and 
fellow  traveller,  Mr  Heath,  fellow  and  tutor  of  Trinity  Col¬ 
lege,  Cambridge,  to  increase  the  number.  It  was  only  after 
all  preliminaries  were  arranged,  and  after  I  had  agreed, 
in  order  to  accommodate  M.  Agassiz,  to  change  the  direc¬ 
tion  in  which  I  proposed  to  commence  our  intendeel  tour, 
that  1  Ic'arned  that  he  hael  several  I'riends  in  company  with 
him ;  and  it  was  not  until  my  arrival  at  the  Grimsel,  on  the 
8th  of  August,  that  I  learned  that  the  plan  of  a  tour,  into 
which  I  had  originally  gone,  had  been  abandoned  by  my  fcl- 
low'-traveller,  for  reasons  which  he  did  not  assign,  and  that  1 
was  expected  to  unite  with  the  party  he  had  formed  at  Neuf- 
chatel,  to  spend  some  time  on  the  glacier  of  the  Aar,  instead 
of  prosecuting  the  journey  originally  proposed.  I  cheerfully 
accpiiesccd,  however,  in  the  arrangement,  w'hich  promised  to 
give  me  a  good  insight  into  the  structure  of  glaciers,  wdiich  I 
proposed  farther  to  study  by  prosecuting  alone,  or  with  Mr 
Heath,  my  originally  projected  tour  to  Monte  Rooa  and  Mont 
Blanc. 

It  is  to  be  remembered  that  the  glacier  of  the  Aar  was  the 
one  which  M.  Agassiz  had  already  repeatedly  visited  in  former 
years,  and  on  Avhich  he  had  constructed  a  sort  of  hut  in  which 
he  had  lived  for  some  time. 

His  other  friends  not  having  all  arrived,  M.  Agassiz,  Mr 
Heath,  and  myself,  accompanied  by  (I  believe)  a  single  guide, 
ascended  the  glacier  on  the  9th  August  18-11. 


*  S.'c  Ldiut  ur^li  rhi'.o.ophi' al  Jouina',  January  1812,  p.  8!). 
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Fad  1.  We  had  not  walked  for  half  an  hour  on  the  ice, 
when  I  directed  the  attention  of  my  companions  to  what  I 
called  a  vertical  stratification  pervading  the  ice.  It  appeared  to 
me  so  plain,  that  it  scarcely  occurred  to  me  that  it  could  be  new 
to  INI.  Agassiz,  who  had  so  often  traversed  the  same  ground. 

Fact  2.  M.  Agassiz  having  his  attention  called  to  the  fact, 
stated  that  he  thought  1  was  deceived  in  considering  that  it 
penetrated  the  ice  ;  that,  indeed,  the  surface  of  the  glacier 
seemed  to  him  much  changed  since  last  year,  but  that  he  had 
observed  superficial  linear  markings  of  the  same  kind  on  (I 
think)  the  Glacier  du  Hois. 

Fact  3.  At  each  new  crevasse  we  came  to,  I  took  pains  to 
shew  him  that  the  apparent  strata  penetrated  into  the  mass 
of  the  glacier ;  but  he  seemed  incredulous,  until  I  noticed  a 
deep  hollow  in  the  ice  close  to  the  left  margin  of  the  medial 
moraine  between  Ilugi’s  and  Agassiz’  cabins,  at  least  20 
feet  deep,  to  which  I  called  M.  Agassiz’  attention,  in  proof  of 
the  position  1  had  maintained. 

Fact  4.  To  this  he  assented,  but  expressed  his  belief  that 
it  would  only  be  found  in  the  neighbourhood  of  the  moraine, 
and  not  throughout  the  breadth  of  the  glacier. 

Fact  5.  In  the  course  of  the  same  afternoon,  we  ascertained, 
by  conjoint  inspection,  that  the  structure  in  (piestiou  was 
traceable  all  across  the  glacier  of  the  Finster  Aar. 

Fact  0.  IM.  Agassiz,  unwilling  to  admit  that  he  could  for¬ 
merly  have  overlooked  so  palpable  a  structure,  expressed  a 
fre(pxcnt  doubt  whether  this  structure  had  not  been  superin¬ 
duced  since  his  last  visit. 

Fact  7. 1  took  the  fol¬ 
lowing  means  of  prov¬ 
ing  that  this  could  not 
be  the  case.  I  shew  ed 
him  some  crevasses,  and 
asked  him  how  old  he 
supposed  them  to  be  \ 

He  answered,  several 
years ;  they  certainly 
had  not  o])cncd  since 
last  summer  (1810.)  1 

shewed  that  the  veined 
structure  crossed  these 
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crevasses,  ami  was  dislocated  by  them,  as  in  the  margin,  ami, 
therefore,  must  have  been  anterior  to  tbeir  formation. 

Let  us  hear  the  evidence  of  Mr  Heath  and  M.  Agassiz,  the 
ordy  witnesses  present  besides  the  guide. 

Mr  Heath  wrote  to  me  thus,  on  sending  him  the  above 
statement  of  facts : — 

Extract  First. — Itev.  J.  M.  Heath  to  Professor  Forhes,  (printed 
h'j  Mr  Heath's  permission.) 

Trinity  College,  Ci/j  March  1C12. 

“  *  But  those  who  were  there  this  .suinincr  have  ver}*  clifilreiit 
cvulenec  th.at  this  was  a  new  faet.  I  rcincnibcr  when  it  was  first  re¬ 
marked,  Affassiz  said  he  had  seen  it  before,  but  not  to  siicli  an  extent. 
Tliat  it  had  a  peculiar  relation  to  the  medial  moraines,  and  would  not 
be  found  in  the  centre  of  the  glacier ;  that  it  was  only  supeificial,  and 
owing,  as  he  believed,  to  the  sand  which  placed  itself  in  parallel  straight 
lines,  and  produced  these  incisions  by  melting  the  ice.  The  afternoon 
was  taken  up  in  what  I  then  thought  a  very  superfiuous  endeavour  to  make 
out  whether  it  was  superfiei.d  or  not,  and  I  believe  he  maintained  the 
contrary  opinion  until  the  discovery  of  the  great  hole  of  which  3  011  have 
given  a  drawing.” 

It  will  be  observed,  then,  that  the  whole  cpicstion  lies  in 
this,  AVhether  the  lined  tiiipearance  of  the  ice  w'as  due  to  an 
inequality  of  melting,  occasioned  by  a  linear  arrangement  of 
sand  on  the  surface,  washed  from  the  moraines,  and  inter¬ 
cepting  here  and  there  the  sun's  rajs  ? — or,  ^Vhether  it  was 
occasioned  by  tbe  unequal  action  of  the  weather  on  aiternat- 
ing  vertical  bands  of  friable  and  of  compact  ice,  of  which  the 
glacier  is  composed,  M.  Agassiz  appears,  upon  Mr  Heath's 
testimony  and  mj'  own,  to  have  taken  the  former  view,  whilst 
I  took  the  latter.  According  to  him,  the  ice  was  striated  on 
its  surface,  because  the  sand  lay  in  lines ;  according  to  me,  the 
sand  lay  in  lines,  because  the  ice  has  a  veined  structure  throunh- 
out  its  mass. 

M.  Agassiz,  the  other  witness,  admitted  as  much  himself, 
when  I  requested  him  to  say  whether  the  above-cited  facts 
were  accurately  stated  or  not.  In  a  letter  to  me,  dated  20th 
March  1842,  ho  says, — 
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Extk.vct  Secoxd. — VeofcBsoe  Agassi:  to  Proftssor  Fvrhcs,  '2\)th  March 

“  Comme  vous  en  convenez  vous-niOnic  lorsquc  nous  tlisciilaincs  pour 
la  premiere  fois  les  bandes  do  glace  dc  teintes  dlverses  qnc  Ton  observe 
dans  le  glacier,  jc  vous  dis  qnc  fen  avals  remarque  dks  tuaces  SLTEni  i- 
ciEi.i.Es  au  glacier  des  Eois  en  1838,  ce  qui  cst  meutionnt'  dans  iiion  livre 
p.  121,  a  I’occasion  des  moraines  me'dianes.” 

It  appears,  then,  that  Mr  Heath’s  memory  ami  my  own  agree 
tlius  far  precisely  with  M.  Agassiz’.  Let  us  see  whether  the 
reference  to  the  “  Etudes  sur  les  Glaciers,”  published  in  1810, 
gives  any  farther  evidence. 

Extkact  Tiiiud. — Agassi:,  Etudes  sur  tes  Glaciers,  p.  121-2. 

“  Les  trainees  rcguliercs  et  paralleles  de  grains  dc  sable  que  Ton  pour- 
suit  quclquefois  sur  de  ties  grandes  ctendues,  le  long  des  moraines  me- 
dianes,  me  paraissent  ctre  un  elTet  de  la  dilatation  dc  la  surface  chargee 
dc  debris,  combine  avee  le  mouvement  progressif  dc  toutc  la  masse.  Les 
petits  grains  dc  sable  epars,  n’agissant  pas  comme  les  gros  blocs,'"  tendent 
a  former  des  seiies  [Qu.  stries  ?]  longitudinalcs  ct  paralleles  qui  sc  trans- 
forment  quclquefois  en  rainurcs,  et  qui  servent  mcme  souvent  de  lit  aux 
petits  fdets  d’eau  qui  coulcnt  le  long  des  moraines.  Nullc  part  jc  n’ai 
observe  ce  plienomenc  d’unc  manierc  aussi  frappante  quo  sur  la  3Ier  de 
glace  dc  Chamonix  en  18S8  ;  je  I’ai  egalemcnt  remarque  sur  le  Glacier  dc 
I’Aar,  ct  cc  qui  m’a  confirme  dans  rexplieation  que  j’en  donne,  e’est 
qu’ici  on  remarque  sur  Ic  cote  gauche  dc  la  grande  moraine  une  petite 
moraine  qui  lui  cst  parallele,  ct  qui  me  parait  dc'tachec  dc  la  meme 
manicreque  Ics  traine'es  dc  sable  elont  jc  viens  dc  parlcr  sc  deHachentdes 
moraines  en  general.” 

It  appears  then,  that,  after  three  years  of  observation  of  the 
glaciers,  M.  Agassiz  still  entertained,  in  1841,  the  same  view 
of  the  cause  of  a  fact  which  he  had  observed  in  1838,  and  pub¬ 
lished  in  1840.  The  fact  was  the  superficial  arrangement  of 
lines  of  stind  near  the  moraines  of  glaeicrs,  which,  according 
to  him,  arose  from  some  molecular  dilatation  of  the  ice,  which 
he  does  not  very  clearly  explain  ;  and  its  eject  was  sometimes 
to  produce  grooves  (rainures),  by  the  heat  of  the  sun  acting  on 
the  sand  thus  arranged. 

The  fact  which  I  pointed  out  to  him  on  the  9th  of  August 
had  no  reference  to  the  arrangement  of  sand  on  the  ice,  but 

Tins  refers  to  the  well-known  action  of  large  blocks  cf  stone  in  dt- 
fending  the  surface  of  the  ice  from  evaporation;  licie,  cn  the  other  liuid. 
tlie  sand  sunk  in  the  ice. 
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consisted  in  a  texture  which  the  ice  itself  presented  through¬ 
out  its  mass,  of  harder  and  softer  layers,  whose  wasting,  when 
it  occurred  in  the  neighbourhood  of  the  moraines  where  the 
glacier  was  covered  with  sand,  occasioned  hollow  grooves,  into 
which,  for  obvious  reasons,  the  sand  was  speedily  washed,  and 
there  it  lay.  M.  Agassiz  was  very  naturally  and  properly 
slow  to  admit,  in  explanation  of  a  fact  which  had  for  three 
years  been  before  his  eyes,  the  existence  of  a  prevalent  struc¬ 
ture  to  which  he  had  not  adverted.  Accordingly,  his  convic¬ 
tions  were  proportionably  gradual;  and,  as  Mr  Heath  observes, 
“  the  afternoon  was  taken  up  in  what  I  then  thought  a  very 
superfluous  endeavour  to  make  out  whether  it  was  superficial 
or  not.” 

Two  days  after  the  discovery  of  the  structure,  namely,  on 
the  11th  of  August,  we  were  joined  by  Professor  Studer,  the 
distinguished  geologist  of  Berne,  and  by  other  friends  of  M. 
Agassiz.  The  structure  in  (piestion  having  been  discussed,  it 
is  important  to  know  the  impression  which  it  left  as  to  novel¬ 
ty  or  originality  upon  the  mind  of  so  competent  a  judge.  M. 
Studer  writes  to  me : — 


Extract  Fourth. — Professor  Stuchr  to  Professor  Forhs,  10th  Meireh 
1842.  Extracted  loj  M.  Btmlers  pcroiission. 

“  M.  Desor*  m’a  ecrit  il  y  a  quclques  semaincs  do  cettc  contestation  dc 
priorlte ;  jc  lui  al  repondu  quo  je  no  me  niolorais  pas  de  cettc  affaire,  mais 
quo  bien  ccrtaincinent  vous  in’aviez  fait  rcinarquer  pour  la  premiere  fois 
la  structure  en  question,  ct  que  j’avais  cru  en  effet  que  son  importance 
avait  ecliappec  a  Agassiz,  conimc  a  tons  scs  dcvanciers.” 

I  will  only  cite  one  other  testimony  as  to  the  origin  of  the 
discovery  on  the  Glacier  of  the  Aar,  also  by  an  eye-witness, 
Mr  Robertson  of  Newton  House,  near  Flgin,  a  friend  of  M. 
Agassiz,  whom  I  did  not  know  before,  and  whom  1  have  not 
seen  since,  but  who,  having  learnt  the  nature  of  the  contest 
as  to  priority  which  has  occurred,  generously  and  voluntarily 
sent  me  the  following  statement  of  facts,  which  1  have  likc- 
^vise  his  permission  to  publish. 


*  A  fiiciid  of  M.  Agassiz. 
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Extract  Fifth. — Mr  liolicrtson  of  Newton  to  Professor  Forbes. 

Newtox,  4th  Mo>j  1042. 

“  Before  joining  you  on  the  13th  August  last  year,  I  was  pretty  familiar, 
from  reading,  with  all  tlie  ordinary  phenomena  of  glaeiers,  and,  on  my 
walk  to  the  ‘  Cabane,’  examined  eiieh  as  it  presented  itself.  Among  others 
1  observed  the  .vt(/«;j^c(a/indieations  of  the  ribboned  strueture  ;  and,  dur¬ 
ing  the  first  h:df  hour  after  my  arrival,  I  recolleet  pcrfeetly,  in  walking 
from  tlie  ‘Crevasse’  at  the  end  of  the  FinsterAiir  glacier  (where  you  laid 
been  preparing  the  experiment  on  the  absorption  of  ice  with  red  wine)  to 
the  left  flank  of  the  Lauter  Aar  (where  we  exposed,  with  a  hatchet,  the 
contact  of  the  ice  and  rock,  in  order  to  see  the  sand,  &c.  between  them), 
having  asked  Agassiz  how  it  was  produced  ?  lie  told  me  that  the  sur¬ 
face  of  the  glacier  h.ad  completely  changed  since  last  year,  when  he  had 
smreely  observed  it, — th:it  it  was  au  efTect  of  the  moraines,  and  probably 
caused  by  the  greater  variations  of  temperature  to  which  they  were  sub¬ 
ject  as  compared  to  the  rest  of  the  glticicr,  and  that  it  had  nothing  to  do 
with  stratification.  I  remember  also  asking  whether  the  horizontal  lines 
at  the  end  of  the  glacier  were  those  of  stratification  ?  and  was  told  ‘  un¬ 
doubtedly.’ 

“On  our  return  to  the  ‘  Cabane,’  I  pointed  out  the  structure  very  well 
marked,  at  some  distance  from  the  moraines,  and.  on  cross  questioning 
Ag.'issiz,  saw  that  he  was  far  from  satisfied  with  his  theory. 

“  I  h.'ivc  thus  abundant  evidence,  independent  of  your  ample  testimony, 
to  shew,  that,  at  the  date  I  have  mentioned,  nij'  friend  Agassiz  was  un¬ 
aware  of  the  general  occurrence  of  the  ribboned  structure,  through  the 
mass  of  glaciers ;  and,  in  writing  to  him  some  days  ago,  mentioned  my 
conviction  that  the  discovery,  certainly  the  most  important  of  the  recent 
ones,  was  due  to  you.  1  shall  be  glad  to  find  that,  as  I  believe  is  the 
case,  M.  Desor  alone,  and  not  Agassiz,  could  call  it  in  question.” 


The  “  stratification’’  alliuled  to  at  the  close  of  the  first  pa- 
ragraidi  of  the  preceding  letter,  refers  to  the  twisteil  planes  of 
structure  w  hich  1  have  described  in  my  paper,  and  which  are, 
in  fact,  continuous  with  the  veins  which,  throughout  the 
greater  mass  of  the  glacier,  run  parallel  to  its  sides,  when 
the.se  sides  are  steep  and  continuous.  The  complex  form  of 
tlie  surfaces  of  the  shells  into  which  a  glacier  is  divided  by 
these  bands  of  compact  and  friable  ice,  I  w  as  first  able  to  dis¬ 
cover,  during  a  visit  to  the  glacier  of  the  Rhone  on  the  23d 
August  1842.  I  was  accompanied  by  Mr  Heath,  and  Mr  Cal<- 
verley  Trevelyan,  but  not  by  !M.  Agassiz  or  any  of  his  party. 
In  the  course  of  a  very  careful  examination  of  the  glacier,  I 
succeeded  in  satisfying  myself  completely  of  the  conoidal  I’orm 
of  the  veined  surface,  and  in  explaining  the  apparent  frontal 
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stratiticut’um,  wliicli  1  have  tinco  confirmed  in  every  point.* 
On  our  return  to  the  Grimsel,  I  explained  my  views  to  M. 
Agassiz,  who  copied  tlie  sketch  I  had  made,  which  corres¬ 
ponds  exactly  to  that  in  the  Edinhurgh  Philosophical  Journal, 
Januai’y  1812,  p.  89.  A  month  later,  I  explained  this  sys¬ 
tem  of  curves  of  structure  of  the  glacier  of  the  Riione  to  M. 
Studer  at  Berne.  Ilis  penetration  immediately  perceived  its 
importance,  and  he  expressed  great  satisfaction  at  the  insulated 
fact  which  I  had  pointed  out  to  him  on  the  glacier  of  the  Aar 
being  thus  generalized. t  We  both  agreed  that  its  explana¬ 
tion  must  involve,  in  a  good  measure,  the  true  theory  of  gla¬ 
ciers.  In  a  letter  to  Professor  Broun  of  Heidelberg,  dated 
1st  October  1811,  a  week  after  I  had  (piittcd  Berne,  M.  Stu- 
dor  gives  an  accurate  account  of  my  observations,  being  the 
first  publication  on  the  subjcct.j 

IL 

I  now  come  to  state  shortly  the  circumstances  which  led 
to  the  publication  of  my  paper  describing  this  new  structure 
of  glacier  ice  ;  and  about  which  there  seems  to  have  prevailed 
a  nusa])])rchcnsion  which  I  am  anxious  to  remove. 

It  has  been  supiposed  that  1  resisted  every  oirer  to  take  a 
share  in  a  joint  publication  of  the  proceedings  of  the  summer, 
in  order  to  bring  forth  a  separate  notice  of  the  structure  which 
I  had  observed  ;  that  even  whilst  in  Switzerland,  I  contem¬ 
plated  such  a  separate  publication  ;  and  having  reached  Eng¬ 
land,  hastened  to  anticipate  M.  Agassiz. 

The  facts  arc  precisely  the  reverse.  The  idea  of  publish- 

*  See  Letters  to  Professor  Jiimeson  in  this  Journal  for  October  1C12, 
p.  3.1C. 

t  >1.  Studer,  after  quitting  the  glacier  of  the  Aar,  had  recognized  tlie 
structure  on  several  others  in  the  canton  of  Vallais.  I  should  add  tliat  I 
pointed  out  the  veined  structure  to  M.  Agassiz  on  the  glacier  of  Gauli,  in  the 
Urbachthal,  on  the  20th  August,  and  it  was  afterwards  noticed  by  both  of  us 
on  the  Oberaar  glacier,  and  that  of  Aletsch.  So  that  no  reasonable  doubt  re¬ 
mained,  at  least,  on  my  mind,  that,  having  Ix’en  observed  on  no  less  than 
five  contiguous  glaciers,  it  was  a  general  and  not  a  particular  phenomenon. 
This  meets  M.  Agassiz’  statement,  that  I  not  only  “  erroneously  claimed  the 
discovery,’’  but  assigned  to  it  a  generality  which  the  facts  observed  by  my¬ 
self  did  not  at  all  justify.” — Ed.  VkU.  Jovr.,  p.  2ti5. 

1  Lconhard’e  Jahrovd',  1841. 
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ing  citlior  this  or  any  original  ohsorvation  of  my  own,  on  a 
subject  so  new  ami  so  unexpectedly  dillicidt  as  I  found  the 
glacier  theory  to  he,  had  certainly  not  cntei*ed  my  imagination 
during  any  part  of  my  stay  abroad.  A  precis  of  the  labou.-s 
of  others  in  the  form  of  a  Review  of  the  writings  of  Venetz,  de 
Charpentier,  and  Agassiz,  such  as  subsequently  appeared  in 
the  Edinburgh  Review,  I  certainly  contemplated,  thinking, 
that  if  I  pursued  the  subject  another  year,  such  a  preliminary 
study  would  be  the  fittest  introduction  to  any  original  investi¬ 
gations.  Rut  I  can  safely  say,  that  the  way  and  manner  in 
which  my  observations  on  the  glacier  structure  should  be 
brought  out,  was  not  a  matter  of  the  slightest  concern  to  me, 
until  an  unexpected  circumstance  bi*ought  it  to  my  mind. 

I  must  mention,  however,  what  passed  between  M.  Agassiz 
and  myself  relatively  to  a  joint  publication,  when  1  was  at 
Neufchritcl  in  the  middle  of  September  1841.  I  will  state 
this  in  the  words  which  I  employed  in  writing  to  a  friend  a 
few  months  after  the  transaction  took  place. 

Extuact  Sixth. — From  a  Letter  from  Profemr  Forbes  to  a  Frieml, 
ihiteil  April  1842. 

“  M.  Agassiz  never  asked  me,  so  far  as  I  recollect,  to  publish  with  him 
on  the  subject  of  the  Glaciers,  lie  once  proposed  to  me  to  communicate 
the  observations  1  had  made  on  Solar  Itadialion  on  the  Glacier  of  the 
Aar,  to  form  part  of  the  description  of  the  journey,  of  which  the  narrative 
p.art  was  to  be  written  by  Dcsor. 

“  Tills  I  declined,  on  the  ground  that  these  observations  formed  part  of 
a  scries  of  experiments,  long  since  commenced,  and  which  must  be  treated 
of  in  connection.'^ 

“  I  Weis  very  well  aw’arc,  however,  that  a  declaration  of  my  opinion  on 
the  Glacier  Theory  was  what  was  desired ;  and  M.  Desor  took  upon  him 
to  intimate  this  to  me  at  Ncufehatel,  in  these  words : — ‘  M.  Forbes  ne 
vent  pas  sc  comiiromettrc,  mais  nous  le  compromettrons’ — which  you  will 
think  rather  a  singular  way  of  securing  support  to  a  scientific  dogma. 
The  following  reasons  determined  me  against  taking  any  part  in  a  joint 
publication : — 

“  Is^,  That  however  willing  I  might  be  to  have  my  name  associated  with 
that  of  Agassiz,  in  any  common  work,  experience  led  me  entirely  to  de¬ 
cline  such  an  association  with  M.  Dcsor. 

“  2(1,  That  the  utmost  extent  to  which  I  could  then  conscientiously 


*  They  accordingly  form  part  of  a  very  extensive  eiupiiry  since  commu¬ 
nicated  to  the  Koyal  Society  of  l.ondon. 
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liavc  gone  in  support  of  tlic  Glacier  Thcor}*,  woulil,  I  knew,  not  have 
satisfied  M.  Agjissiz. 

“  3</,  That,  from  the  perusal  of  Charpentier’s  work,  and  from  communi¬ 
cations  with  those  best  acquainted  with  the  history  of  the  Theory  in  Swit¬ 
zerland,  I  had  begun  to  perceive,  that  were  I  to  take  any  part  in  the  dis¬ 
cussion  going  on  between  Agassiz  and  Charpenticr,  it  must  be  in  favour 
of  the  latter,  and  not  of  the  former,  as  an  original  observer  and  just  rea- 
soner,” 

I  reached  home  in  the  month  of  October  1841,  and  soon  com¬ 
menced  the  Historical  Review  of  tlie  Glacier  Question  which 
I  had  projected.  Whilst  I  was  thus  engaged,  the  Comptes 
llendus  of  the  Academy  of  Sciences  at  Paris  for  the  18th  Oc¬ 
tober  reached  me.  In  it  I  found  a  letter  from  M.  Agassiz  to 
llaron  Humboldt,  containing  the  following  passage,  with  refe¬ 
rence  to  the  observations  made  on  the  Glacier  of  the  Aar. 

Extract  Seventh. — From  Frofmor  Agamc  to  Baron  IhtmhohU. 

“  Lc  fait  Ic  plus  nouveau  que  j’ai  remarque,  e’est  la  presence  dans  la 
masse  de  la  glace  do  rubans  verticaux  dc  glace  bleue,  alternant  avec  des 
bandes  dc  glace  blanche  d’un  quart  dc  ligne  a  plusicurs  pouces  dc  large, 
s’etendant  sur  toute  la  longueur  du  glacier,  e’est  a  dire,  a  plusicurs  lieues 
de  longueur,  ct  penetrant  a  une  profondeur  d’au  moins  120  pieds  puisque 
j’ai  observe  encore  cc  phenomene  au  fond  du  trou  de  sonde.” 

On  reading  this  letter,  from  which  all  mention  even  of  my 
presence  on  the  glacier  of  the  Aar  is  excluded,  my  first 
im])ression  was  of  surprise  and  pain.  That  I  could  not 
sutler  so  direct  a  plagiarism  to  remain  unchallenged  never 
appeared  to  me  to  admit  of  doubt ;  le  fait  le  plus  noureau 
que  j’.Ai  remarque,  was  an  assertion  as  artieulate  as  it  was 
unfounded.  How  to  take  notice  of  it  was  a  point  of  more 
dilficulty.  1  felt  fully  the  delicacy  of  my  position.  Towards  M. 
Agassiz  I  felt  the  warmest  friendship  ;  sympathy  with  his  zeal, 
and  gratitude  for  his  kindness  and  hospitality.  This  he  well 
knew:  during  several  weeks  of  the  closest  intimacy,  we  had  been 
perpetually  engaged  in  discussions  connected  w'ith  his  theore¬ 
tical  views,  and  also  respecting  facts.  I  believe  it  may  safely 
be  stated,  that  neither  of  us  ever  for  a  moment  lost  temper  in 
these  amicable  disputes,  which  often  lasted  for  hours  together, 
and  which  were  uninterrupted  either  l»y  our  walks  or  our 
meals.  His  enthusiasm  and  good  temper  in  these  discussions 
delighted  me,  even  where  he  failed  to  convince  me  of  the 
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constancy  of  his  alleged  facts,  or  the  cogency  of  his  reasons. 
We  parted  at  Neufchiitel  with  even  more  cordiality  (at  least 
on  niy  part),  than  we  had  met  at  the  Grimsel ;  and  my  letters 
written  afterwards  testify  that  I  freely  acknowledged  my  obli¬ 
gations.  Accordingly,  in  vindicating  the  originality  of  my  ob¬ 
servation,  I  resolved  to  take  the  plan  which  seemed  to  mo  most 
likely  to  secure  a  continuance  of  a  friendship  1  so  much  valued. 
Were  I  to  write  to  complain  directly  of  want  of  justice  on  his 
part,  though  I  did  not  doubt  his  willingness  to  correct  his 
error,  I  felt  that  it  would  place  him  in  a  somewhat  pain¬ 
ful  position,  after  so  direct  an  assertion  of  his  own  rights.  1 
preferred  a  different,  and,  I  think,  a  natural  course.  Know¬ 
ing  well  the  facts  stated  in  the  commencement  of  this  paper, 
and  feeling  that  M.  Agassiz  must  be  e(iually  aware  of  their 
truth,  I  resolved  to  make  no  reclamation,  and  especially  to 
testify  in  my  letters  no  irritation  at  the  part  which  he  had 
taken  ;  but  simply  in  a  short  and  matter-of-fact  communica¬ 
tion  to  the  Royal  Society  of  Kdinburgh,  which  I  lost  no  time 
in  transmitting  to  him,  to  state  my  own  version  of  the 
affair,  and  claim  my  discovery  without  the  slightest  allusion  to 
its  having  been  erroneously  claimed  elsewhere.  This  was  the 
origin  of  the  paper  which,  at  Professor  .Tam eson’s  request,  was 
communicated  afterwards  to  his  Journal  ;  and  any  one  who 
looks  at  it  in  this  view,  will,  1  think,  admit  that  it  was  well 
calculated  to  answer  the  end  proposed.  It  has  not  a  trace  of 
a  controversial  character,  but  I  well  knew  that  when  it  .should 
meet  M.  Agassiz’  eye,  it  would  be  understood  as  an  intima¬ 
tion  that  when  he  should  next  publish,  I  expected  my  claims 
to  original  observation  to  be  more  carefully  regarded,  though, 
in  consideration  of  our  friendship,  and  of  the  informal  charac¬ 
ter  of  the  communication  to  M.  do  Humboldt,  1  was  both 
willing  and  happy  to  dispense  with  any  apology. 

At  the  same  time  that  I  communicated  my  paper  to  M. 
Agassiz,  I  sent  it  to  Mr  Heath,  the  only  other  party  to  the  ob¬ 
servation  of  the  9th  August, — referring  to  the  letter  to  Hum¬ 
boldt  as  the  cause  of  the  publication,  and  requesting  his  friendly 
opinion  as  to  whether  I  had  acted  prudently  in  thus  asserting 
my  claim,  and  whether  he  considered  all  that  1  had  stated  to 
be  justly  my  due.  To  this  letter  I  received  the  following  re¬ 
ply,  which  is  here  printed  with  Mr  Heath’s  kind  permission. 


144  Professor  Forbes  on  the  First  Discovery  of  the 

Extuact  Eighth. — From  the  Hcv.  J.  M.  Heath  to  Profeitsor  Forhes, 

Tkixity  College,  25l/i  Feb.  1842. 

“  I  am  very  much  obliged  to  you  for  the  extract  from  the  Philosophical 
Journal.  I  saw  the  paper  in  the  Journal  before  you  sent  it  me,  and  I 
most  cordially  approved  of  its  appearing.  I  did  not  know,  what  you 
seem  to  say  in  your  letter,  that  Agassiz  has  claimed  the  main  observa¬ 
tion  as  his  own.  •  I  will  witness  that,  ls4,  lie  knew  nothing 

about  it ;  2(i,  When  he  did  sec  it,  he  said  it  was  superficial,  and  caused  by 
superficial  sand  ;  8d,  That  he  was  the  last  to  believe  that  it  w’cnt  to  any 
depth.  I  think  your  account  very  true,  and  not  claiming  one  jot  more 
than  fully  belongs  to  you.” 

I  certainly  anticipated  that  my  forbearance  with  rc.spcct  to 
M.  Agassiz  would  have  been  rightly  interpreted,  and  that 
silent  acquiescence  would  have  acknowledged  the  justice  of 
my  claim. 

The  event  proved  otherwise.  The  particular  steps  which 
were  taken  by  M.  Agassiz  to  vindicate  what  ho  professed  to 
consider  his  due,  arbitrarily  and  unexpectedly  claimed  in  this 
paper  of  mine,  were  singularly  in  contrast  to  my  conduct  in 
the  matter  of  Humboldt's  letter,  and  to  the  usage  in  such 
cases.  But  that  1  am  willing  to  pass  over  for  the  present,  and 
1  w  ill  now  refer  to  the  new  claims  of  priority  which  he  ulti¬ 
mately  substituted  for  his  own. 

III. 

\Vc  now  pass  on  to  the  other  claims  to  the  priority  of  the 
ohservation. 

About  the  same  time  tliat  M.  Agassiz  claimed  the  obser¬ 
vation  of  the  Lamellar  Structure  of  Glaciers,  in  the  letter  to 
Humboldt,  he  communicated  verbally  to  the  societies  of  Ge¬ 
neva  and  Ncufchatel  the  same  fact ;  and  though  my  informa¬ 
tion  is  not  specific  on  this  point,  I  presume  that  my  name  was 
not  mentioned  in  connection  with  it.  This  I  learn  from  my 
friend  Professor  Guyot  of  Neufchatel,  who,  immediately  on 
hearing  the  account  of  the  observations  on  the  Glacier  of  the 
Aar,  recollected  having  observed  and  described  something 
similar,  three  years  before,  on  the  Glacier  of  the  Gries.  The 
note  containing  this  observation,  and  others  connected  with 
glaciers,  had  been  read  in  1838  in  the  presence  of  M. 
Agassiz,  to  the  meeting  of  the  Geological  Society  of  France 
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at  Porrcntruy,  but  was  published  neither  at  large  nor  in 
abstract.  It  appears  to  have  dropped  not  only  out  of  the 
records  of  the  meeting,  hut  from  the  minds  of  those  who 
were  present,  since  ]\I.  Agassiz,  whom  it  was  specially  cal¬ 
culated  to  interest,  takes  no  notice  of  it  in  his  hook,  published 
two  years  later,  containing  his  own  observations,  already 
quoteJ,  on  the  superficial  striaj ;  which  he  could  not  in  com¬ 
mon  faii’ness  have  published  without  mentioning  M.  Guy- 
ot’s  contemporaneous  and  far  more  important  observation  of 
the  xfrnctiire,  of  which  these  striae  are  only  the  outward  in¬ 
dication,  had  he  been  acquainted  with  its  true  bearing,  or, 
ill  truth,  had  he  recollected  it  at  all.  Be  this  as  it  may,  it 
seems  that  M.  Guyot  himself  never  repeated  the  observation, 
and,  so  far  as  it  appears,  never  even  spoke  of  it,  between  the 
meeting  at  Porrentruy  in  1838,  and  his  hearing,  first  at  Gene¬ 
va  in  October  1841,  then  at  Neufchatel  in  November,  M.  Agas¬ 
siz’  account  of  his  “  new  fact.”  M.  Guyot  has  most  honour¬ 
ably  testified  to  me"'  that  not  one  word  had  ever  passed  between 
himself  and  me,  w  hich  could  have  informed  me  of  what  he  al¬ 
ready  knew'  on  the  subject ;  and,  also,  that  he  twice  travci’sed 
the  Glacier  of  the  Aar,  on  the  18th  and  19th  of  August  1841, 
w  ithout  noticing  or  recognising  the  structure  which  he  had  him¬ 
self  described.  I  mention  this,  because  M.  Agassiz  has  thought 
it  necessary  to  assume  that  the  Glacier  of  the  Aar  was  more 
distinctly  veined  in  1841  than  in  any  of  the  previous  years 
that  he  visited  it,  in  order  to  account  for  his  not  having  noticed 
it  until  he  returned  to  the  glacier  in  my  company.  In  the 
Edinburgh  Philosophical  Journal  for  October  last,  page  2GG, 
lie  says, — “During  the  months  of  August  and  September  1841, 
this  phenomenon  was  so  well  developed  in  the  Glacier  of  the 
Aar,  that  it  could  not  fail  to  strike  evert/  observer  f 

M.  Guyot’s  next  step  was  a  perfectly  natural  and  just  one. 
Finding  that  his  original  observation  had  been  totally  for¬ 
gotten,  he  reproduced  his  paper  from  his  bureau,  where  it  still 
remained  in  MS.,  and  read  it  afresh  before  the  Socicte  des 
Sciences  Naturellcs  at  Neufchiitel,  on  the  1st  December  1841, 
just  five  days  before  I  was  similarly  engaged,  not  merely  in 
claiming  for  myself,  before  the  Royal  Society  of  Edinburgh, 

*  In  T,cft('r  ctntod  Sd  Juno  1812,  in  nnswer  to  miiio  in  Extrnrt  TnUh. 

YOI..  xwiv  xo.  i.wil. —  .lANI'AnV  1843.  k 
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the  priority  of  observation  to  M.  Agassiz,  but  likewise  proving 
that  he  had  his  attention  directed  by  me  to  the  structure  in 
question.  The  transaction  with  M.  Guyot  did  not  come  to 
my  knowledge  until  long  after. 

Meanwhile,  M.  Agassiz  sent  no  direct  answer  or  complaint 
upon  the  receipt  of  my  Paper  on  the  Structure  of  Glaciers.  I 
will  not  now  advert  to  the  means  taken,  through  third  parties, 
to  discredit  my  statements,  on  the  one  hand,  and  on  the  other, 
to  obtain  from  me  a  renunciation  of  my  claim  under  a  threat 
of  exposure.  Having  no  exposure  to  fear,  I  contented  myself 
with  sending  to  M.  Agassiz  a  statement  of  the  various  facts, 
cited  in  the  commencement  of  this  paper,  connectcJ  v.  ith  the 
discovery  on  the  9th  of  August,  requesting  to  know  whether 
any  of  them,  or  which,  were  denied.  A  tardy  and  involved 
reply  (29th  March  1842)  contained  a  denial  of  none  of  them,  but 
(as  we  have  seen,  Extract  Second)  an  exact  confirmation  of  what 
both  Mr  Heath  and  1  recollected  him  then  to  have  stated  re¬ 
specting  his  own  observations.  But  the  real  cause  of  the  marked 
embarrassment  of  his  reply  I  was  not  at  the  t  me  aware  of. 
He  had  now  no  apology  for  ignorance  of  M.  Gu  vot’s  claim  to 
prior  observation,  yet  feeling  that  his  own  'iissatisfaction  with 
my  publication  was  solely  grounded  upon  icy  b  ring  claimed 
for  myself  something  which  rightfully  I  clo)iged  to  him  {fA. 
Agassiz), — “  le  fait  le  plus  nouveau'  of  18  11 , — «  les  observa¬ 
tions  les  plus  prccieiises  de  la  campagne  f.e  naturally  felt  an 
embarrassment  at  being  obliged  to  admit  that  similar  facts  and 
observations  had  been  described  in  his  hearing  at  Porrentruy 
three  years  before.  Unable  to  maintain  any  longer  his  own 
originality,  in  his  letter  of  the  29th  March  1842  (afterwards 
privately  printed),  he  endeavours  to  impeach  mine  ;  and,  de¬ 
scribing  what  passed  on  the  9th  August,  in  the  words  already 
quoted  in  Extract  Second,  he  adds, — 

Extract  Ninth. — From  Professor  Agassiz  to  Professor  Forbes. 

“  Je  suis  certain  d’avoir  ajoute  quo  M.  Guyot  les  avait  vucs  la  meine 
annee  (1838),  a  unc  profoundcur  notable  sur  le  Glacier  du  Cries.” 

To  prove  the  negative  fact  that  M.  Agassiz  did  not  cite  M. 
Guyot  upon  the  occasion,  1  can  only  state  (1.),  that  neither  Mr 
Heath  nor  myself  recollect  his  name  to  have  been  mentioned, 
although  we  perfectly  collected  M.  Agassiz’  meaning  as  to  bis 
having  observed  the  linear  arrangement  of  the  sand  on  the 
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surface.  (2.),  That  hail  the  occurrence  of  this  structure  to  any 
depth  been  a  recognised  fact  subsisting  previously  in  the  mind 
of  M.  Agassiz,  whether  from  his  own  observations  or  those  of 
anotlier,  Mr  Heath  and  1  would  not  have  spent  the  whole  after¬ 
noon  in  what  then  seemed  to  Mr  Heath  “  the  very  superfluous 
endeavour  to  make  out  whether  it  was  superficial  or  not.’’  (3.), 
What  seems  decisive  in  the  matter,  M.  Agassiz  claimed  the 
observation  an  his  o/en  in  the  letter  to  Humboldt,  written  in 
October  ;  nor  does  he  appear  to  have  made  any  allusion  to  M. 
Guyot  in  his  communication  on  the  same  subject  to  the  Societe 
de  Physique  at  Geneva,  which  occasioned  M.  Guyot  to  men¬ 
tion  his  prior  observation. 

Petween  M.  Guyot  and  myself  there  remains  nothing  to  ex¬ 
plain.  That  gentleman  has  never  contested  the  originality  of 
my  observation,  and  1  have  never  pretended  to  doubt  the 
reality  of  his,  w  hich,  far  from  being  made  known  to  the  world 
hy  the  publication  of  the  proceedings  at  Porrentruy,  seems  to 
have  slipt  entirely  from  the  memory  of  the  persons  present 
(including,  1  am  informed,  MM.  Studer  and  Agassiz),  whilst 
every  written  proof  of  it  remained  in  manuscript.  Accord¬ 
ingly,  so  soon  as  1  had  satisfactory  evidence  of  the  nature  of 
M.  Guyot’s  communication,  I  hastened  to  write  to  him,  and 
assure  him  that  1  admitted  his  obsei’vation  to  be  identical  with 
mine.  This  I  did  in  the  following  terms : — 


Extract  Tenth. — Frou)  Profcjtto)' Forhes  to  Peofemo' Gayot  of 
Nevfrh'itel. 

“  Edinburgh,  28//i  April  1842. 

“My  Dear  Sir, —  In  a  printed  letter  wliieli  M.  Agassiz  has  forwarded 
to  me,  I  find  a  mcmorandiini  (printed  for  tho  first  time)  from  your  manu¬ 
script,  containing  an  account  of  the  structure  of  the  Glacier  of  tlie  Gries, 
observed  in  1838,  and  stated  to  have  been  read  at  a  meeting  of  Naturalists 
at  Porrentruy,  in  that  year. 

“  I  have  no  hesitation  in  saying,  that  that  note  describes  clearly  a  struc¬ 
ture  similar  to  that  xvliich  I  observed  and  pointed  out  to  M.  Agassiz  and 
Mr  Heath,  on  the  Glacier  of  the  Aar,  on  the  0th  of  August  last. 

“  Whilst,  then,  I  am  most  ready  to  do  a  ou  full  justice  in  respect  to 
the  originalitj'  and  clearness  of  your  observation,  you  will,  I  doubt  not, 
as  freely  admit,  that  not  having  the  pleasure  of  your  acquaintance  at  the 
time  of  my  observing  and  ascertaining  the  existence  and  modifications  of 
tills  structure  on  the  Aar  Glacier,  and  never  having-  heard,  to  the  best  of 
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mj’  reoollccllon,  (luring  the  course  of  iny  stay  in  Switzerland,  of  your 
having  made  sueh  an  observation,  I  could  not  in  any  respect  have  bor¬ 
rowed  it  from  you.  As  no  ])riuted  rceord  of  your  communication  then 
existed,  I  could  not,  of  course,  have  learned  of  it  from  books.  You  will  also, 
I  doubt  not,  candidly  admit,  that  your  having  failed  to  publish  your  ob¬ 
servation  in  any,  even  the  most  abridged  abstract, — j’our  having  omitted 
to  press  it  as  a  fact  important  in  the  theory  of  glaciers  upon  any  of  your 
Swiss  friends,  and  cspeciall}’  on  M.  Agassiz,  who  was  writing  a  book  on 
the  subject,  shews  that  the  observation  had  not  excited  either  on  your 
part  or  that  of  your  auditors  at  Porrentruy,  any  very  lively  interest.  The 
fact  itself  would  probably  have  been  soon  lost  to  science,  if  it  had  not 
been  revived  last  summer  by  re-discovery,  and  by  a  strong  indication  of 
its  generalit}",  and  importance  in  the  theories  now  agitated. 

*  »  *  «• 

“  Every  one  in  the  slightest  degree  conversant  with  questions  of  this 
kind  will  sec,  on  reading  M.  Agassiz’  letter,  that  your  observations  com¬ 
municated  three  years  before  at  a  provinci.'il  meeting,  not  published  even 
in  the  vaguest  form  in  the  minutes  of  the  proceedings,  nor  alluded  to  in 
their  writings  by  any  one  of  the  contemporary  authors  who  arc  stated  to 
have  been  present,  leave  my  claim  to  have  made  the  observation  inde¬ 
pendently,  and  first  insisted  on  its  importance  and  generality,  quite  un- 
impcachcd. 

*  *  % 

“  My  firm  belief  is,  that  M.  Agassiz  had  totally  forgotten  this  passage 
in  the  verbal  proceedings  at  Porrentruy.  I  believe  him  to  be  incapable 
of  the  sustained  duplicity  of  aft’ected  ignorance  and  surprise  when  I  first 
pointed  out  the  fact  to  his  notice  on  the  !)lh  of  August.  I  believe  his 
present  newly  displayed  zeal  for  your  originality  in  tliis  matter  to  be  oc¬ 
casioned  solely  by  finding  it  impractic.able  to  maintain  the  charge  against 
me  of  plagiarism  and  ingratitude  towards  himself,  which  he  at  first  alone 
urged. 

“  The  dilemma  in  which  M.  Agassiz  has  placed  himself  appears  to  be 
this : — 

“  Either  he  was  acquainted  with  this  structure  of  ice  on  the  9th  August, 
or  he  was  not. 

“  If  he  was  not  acquainted  with  it,  he  learned  it  from  me  ;  for  he  has 
never  attempted  to  maintain  that  he  shewed  it  to  me. 

“  If  he  was  acquainted  with  it,  he  learned  it  from  you.  And  if  he 
learned  it  from  either  of  us,  how  does  he  claim  it  as  his  own  in  the  letter 
to  Humboldt,  and  in  one  other  private  letter  at  least,  not  yet  published.^ 
1  am,  my  Dear  Sir,  yours  very  truly,  James  D.  Forbes.” 

“  Professor  Guyot.” 

There  are  few  sciences  which  have  not  offered  parallel  cases 
of  insulated  observations  which  lie  dormant  for  many  years, 
before,  by  being  generalized  and  made  units  of  a  cl.ass  of  facts, 
they  form  the  basis  of  theoretical  induction.  This  is  what  I 
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claim  lu  luivc  done: — to  have  rc-dit>eovered  M.  Gnyot’s  unpiib- 
lislied  and  all  but  forgotten  fact ; — to  have  generalized  it  so  as 
to  shew  that  it  was  common  to  most  if  not  all  glaciers ; — to  have 
explained  the  law  of  its  occurrence  in  one  glacier  (the  lamel¬ 
lar  surfaces  of  the  glacier  of  the  Rhone) ; — and  to  have  applied 
it  to  account  for  two  appearances  formerly  ascribed  to  other 
and  imaginary  causes,  the  distribution  of  sand  on  the  surface 
of  the  ice,  and  the  supposed  stratification  of  the  terminal  face 
of  some  glaciers. 

I  might  here  close  my  observations  on  the  (question  of  i>rio- 
rity,  but  I  will  add  a  sentence  or  two,  in  order  to  avoid  all 
cavil. 

Can  it  be  necessary  to  state  that  M.  Agassiz  has  found  a 
friend — M.  Dubois — obliging  enough  to  state,  in  April  1842, 
that  M.  Agassiz  had  described  to  a  meeting  at  Bale,  in  1838, 
a  structure  similar  to  that  noticed  by  M.  Guyot,  at  Porren- 
tniy,  in  the  same  year?  Is  it  possible  that  discoveries  in 
science  can  be  made  without  the  consciousness  of  those  who 
make  them  ?  or  that  a  discovery  matle  in  1838  shall  be  wholly 
misrepresented  by  the  discoverer  himself  in  1840  (see  E.xtract 
Third),  claimed  anew  for  himself  in  1841,  and  when  re-claimcd 
in  the  same  year  by  two  other  persons,  the  discoverer  recol¬ 
lects  to  have  heard  at  Porrentruy  the  very  fact  which  his 
friends  assure  him  they  heard  him  claim  for  himself  at  Bale 
the  same  year!  Yet  such  is  the  newest  claim  of  M.  Agassiz 
to  an  observation,  which  a  discussion  respecting  priority  of  six 
months’  duration  failed  to  recall  to  his  mind,  but  which  he  is 
now  pei’suaded  that  he  made,  ui)on  the  friendly  testimony  of 
M.  Dubois  of  Montpereux,  in  the  following  words : — 

Extract  Eleventh. — J/.  Dubois’  Ccrtijicate. 

“  Jc  sousslgne  coiijointcnicnt  <avec  M.  Arnold  Esclicr  dc  la  Lintli,  Se¬ 
cretaire  dc  la  Section  dc  Geologic  dc  la  SocicHe  Ilclvctique  dcs  Sciences 
Xaturellcs  lors  dc  la  Iteunion  a  Bale,  certiGc  que  dans  les  notes  recucillees 
pendant  la  Seance  du  14  Scptciubrc  1838,  il  sc  troiive  mentionne  page  12 
que  M.  Agassiz  a  signale  Ic  fait  dc  la  structure  laraellaire  dcs  glaciers,  ct 
qu’il  en  trouvait  la  cause  dans  I’accumulatlon  dcs  niatiercs  congelablcs 
qui  sc  deposent  a  la  surface  du  glacier.  La  note  cst  accoinpagnee  d’un 
dcssin  representant  cettc  structure.  Ereoeiuc  Dubois. 

'•  re,%H.y,  27  Airit  1842.” 

Now,  this  was  on  the  1  ith  Seplcmbcr  1838.  M.  Giiyct 
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made  his  coirimunication  on  the  6th  September  in  the  same 
year,  consequently  M.  Agassiz  could  not  have  revisited  the 
Glaciers  in  the  interval.  The  communication  at  Pale  was 
therefore,  no  doubt,  a  repetition  of  the  communication  at  Por- 
rentruy  made  eight  days  before,  and  the  drawing  of  Agassiz 
was  probably  done  from  memory  after  the  drawing  of  Guyot. 
At  least,  I  am  at  a  loss  to  explain  these  seemingly  independ¬ 
ent  communications  in  any  other  way,  nor  will  I  even  put  the 
question,  whether  the  structure  described  was  a  vertical 
structure  at  all.  1  do  not  suspect  M.  Agassiz  of  the  reserve 
of  having  made  no  mention  at  Porrentruy  that  the  fact  of 
Guyot  had  been  ascertained  by  himself,  and  then  of  hav¬ 
ing  gone  immediately  to  claim  it  as  original  at  Bale.  1  ap¬ 
prehend  rather  that  the  Secretaries  at  Bale  (to  whose  IMS. 
notes  we  are  indebted  alone  for  any  knowledge  of  this  trans¬ 
action,  forgotten  even  by  tb.e  princii)al  actor  in  it)  had  sup- 
]»osed,  from  M.  Agassiz’  vcrhal  conimunit;ation  {(Ic  vice  toix], 
that  whilst  relating  what  his  friend  M.  Guyot  had  seen,  he 
was  really  giving  an  account  of  his  own  observations. 

I  mention  this  as  the  explanation  most  natural  and  most  fa¬ 
vourable  to  ISI.  Agassiz.  But  I  would  ask,  if  facts  and  theo¬ 
ries  are  to  he  introduced  thus  into  the  history  of  science,  where 
is  the  palm  of  discovery  ever  to  be  bestowed  \  Surely  a  man 
must  have  very  little  skill  as  an  observer,  and  have  exer¬ 
cised  .still  less  thought  to  render  his  observations  worth  re¬ 
cording,  if  he  cannot  recognise  his  own  discovery  when  pointed 
out  to  him,  but  is  obliged  to  take  the  authority  of  his  friends, 
at  the  end  of  three  years,  that  he  ever  knew  it!  Such  evi¬ 
dence  is  barely  tolerated  in  the  case  of  posthumous  claims.  I 
suppose  that  this  is  the  first  instance  of  its  being  gravely  urged 
during  life.  That  I  may  not  be  imagined  to  have  brought 
forward  this  claim  more  strongly  than  its  author  has  done,  I 
quote  from  his  letter  to  myself. 

Extract  Twelfth. — rrofimo-  Amsslz  to  Professor  Forhrs. 

“  Monsif.cr — Je  rcrols  In  lottrc  suivanfc  dc  ^I.  Dubois  dc  Montpereux 
*  *  *  (lont  je  croi.s  devoir  vous  donner  eopie  afin  de  vous  prouverque 
de  uion  cote  j'avais  aussi  rcuiarque  des  1838,  la  structure  laiuellaire  d’unc 
partie  des  glaciers,  alurh  iiiciiie  qiic  iUutc  de  jdus  aiuples  details,  jc  ii’cii 
Hi  aientionuce  dair.  luoii  livre  qu*  Ic.*;'  apparciiccs  Mipcrliciclles.  Vou: 
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verrez  par  la  que  si  vous  avez  pii  croirc  avoir  fait  une  decouvertc  a  ce 
sujet,  ce  n’a  pii  etre  qu’en  inecouiprcnant  ce  que  j’ai  pii  vous  dire*  sur  la 
profondeur  a  laquclle  ccs  lames  descendent,  et  qui  n’avaient  cHe'  remar- 
(juecs  qu’a  uiic  faiblc  profondeur  avant  1841 ,  et  par  mol  sculcmcnt  dans 
le  voisinage  des  moraines. 

[Here  follows  the  Letter,  and  Extract  Eleventh.^ 

“  Jugez  maintenant  si  j’ai  du  etre  surpris  de  vos  rcclamations+  et  si 
j’e'tais  cn  droit  d’y  repondre  comme  jc  I’ai  fait.  N’ayant  pas  I’liabitude 
de  tenir  un  journal  reguller  des  moindres  particularite's  des  observations 
que  je  fais,  et  addressant  dans  nos  socletes  seientitiques  toutes  mes  com¬ 
munications  de  vive  volx,  ces  faits  ne  me  sont  revenus  a  moi-meme  avec 
Ics  clrconstanccs  accessoires  que  lorsque  mes  amis  me  Ics  ont  rappeles. 

*  *  *  *  * 

“  Xci'/c/uitcl,  20  JeivV  1042.” 

After  receiving  the  preceding  letter,  I  gave  up  all  thoughts 
of  attempting  to  convince  M.  Agassiz  respecting  the  history 
of  this,  or  indeed  of  any,  scientific  question.  In  the  course 
of  a  few  months,  he  hud  entertained  four  different  opinions 
respecting  the  authorship  of  the  discovery  in  question,  and 
still,  I  suppose,  has  some  doubt  as  to  whether  he  disco - 
vere<l  it  himself  in  1838,  or  only  in  1841  ;  or  whether  he 
learned  it  from  INI.  Guyot  at  Ponentruy,  or  from  me  at  the 
glacier  of  the  Aar. 

The  structure  in  (question,  which  is  common  to  every  glacier 
in  which  I  have  looked  for  it,  is  in  some  so  e.xceedingly  strik¬ 
ing,  that  it  would  seem  impossible  to  escape  notice.  Such, 
for  instance,  is  the  case  with  a  glacier  of  great  beauty  and 
e.xtent,  and  which  is  remarkable  from  being  almost  touched 
by  a  frequented  mule-road,  whence  the  structure  is  admirably 
seen, — T  mean  the  glacier  of  La  Brenva,  near  Courmayeur. 
That  it  has  not  been  described  by  any  of  the  modern  writers 
on  glaciers,  De  Saussure,  Do  Charpentier,  Hugi,  Agassiz,  or 

*  See  Extract  Second  for  M.  Agassiz’  own  account  of  what  he  did  tell 
me  of  his  previous  observations. 

t  Of  course  I  maintain  that  he  had  no  right  whatever  to  be  surprised,  since 
it  appears  from  tlie  following  sentence,  that  he  was  equally  ignorant  with 
myself  of  what  he  had  himself  done  in  1838,  until  receiving  M.  Dubois’ 
letter,  dated  the  day  before  this  was  written  : — “  Ccs  faits  ne  me  sont  reve- 
nas  d  moi  nirmr  avcc  Ics  circonstauccs  acccssoircs  'jue  Ivrsquc  vies  amis  me 
Ics  out  raiiinlcs," 
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Godelroy,  is  certainly  a  most  convincing  proof  of  how  long 
the  most  evident  and  important  facts  may  remain  praclicalbj 
unnoticed.  It  can  hardly  be  doubted  that  it  must  have  been 
casually  seen  by  these  intelligent  persons,  who  have  traversed 
such  avast  extent  of  glacier  surface  ;  but  certainly  every  prin¬ 
ciple  of  interpretation  leads  us  to  the  conclusion  that  it  was  not 
observed  in  such  a  way  as  facts  must  be  to  enter  within  the 
pale  of  science,  since  no  trace  of  it  is  to  be  found  in  any  of  their 
writings  on  this  very  subject.  I  have  it  on  the  authority  of 
three  eminent  persons  in  England,  France,  and  Switzerland, 
— all  men  of  science,  much  travelled,  and  much  observing, — 
that,  upon  reading  my  account,  they  recognised  what  they 
could  distinctly  recall  having  seen  on  the  glaciers  which  they 
had  visited,  though  they  never  attempted  to  generalize  the 
observation,  or  to  attach  theoretical  importance  to  it. 

In  like  manner  the  older  observers,  whose  more  vague  lan¬ 
guage  and  antiquated  terms  make  theiy  meaning  capable  of 
several  interpretations,  may  very  possibly  have  described  this 
a|ipearance,  without  its  having  been  handed  down  to  their 
successors.  I  have  not  yet  seen  any  evidence  that  they  have 
done  so,  but  I  stated  last  winter  to  the  Royal  Society  of  Edin¬ 
burgh,  that  I  should  not  feel  the  least  surprise  if  such  an  an¬ 
ticipation  were  discovered.  How  easy  it  is  to  find  meanings  in 
undefined  phrases,  after  a  well-marked  truth  has  been  an¬ 
nounced,  may  be  judged  of  from  the  interpretation  given  even 
by  a  very  able  and  candid  judge,  of  a  passage  in  Godefroy’s 
Notice  sur  Ics  Glaciers,  p.  12,  as  referring  to  the  present  (pics- 
tion,  but  which  a  closer  examination  shews  has  no  relation  to 
it  whatever. 

I  cannot  conclude  w  ith  any  observation  so  just,  or  so  much  to 
the  point,  as  that  wdiich  Professor  Studer  has  added  to  the  tes¬ 
timony,  of  which  1  have  already  quoted  a  part  [Extract Four tli], 
in  a  letter  to  myself.  “  Cest  toujours  I’liistoirc  de  I’ceuf  de 
Colombo ;  je  no  doute  pas  que  De  Saussure,  De  Charpentier, 
Agassiz  ct  tant  d’autres,  parmi  lesquels  je  me  placerai  moi- 
meme,  comme  vous  vous  y  etes  place  aussi,  n’aicnt  vu  cette  di¬ 
vision  verticale  de  la  glace  bien  avant  notre  dernier  voyage 
auGrimsel: — comme  Newton,  aura  souvent  vu  tomber  dcs  i)om- 
mes  sans  songer  a  la  lime.  Dans  toutes  les  dccouvertes  il  ne 
sutfit  pas  de  voir  les  choses,  ou  bien  la  science  nc  ferait  pas 
dcs  progres  aussi  Icnts.’’ 
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On  the  Natural-Huloncal  Wi’itbips  of  the  Chhivsc.  13y 
M.  Schott. 

The  Chinese,  Avhosc  literary  efforts  liave  hitherto  been 
chiefly  directed  to  History,  Geography,  and  Natural  History, 
have  in  these  departments  far  surpassed  all  the  otlier  Asiatics 
in  completeness,  accuracy,  and  the  discrimination  of  objects. 
The  simi)le  and  clear  arrangement  of  the  rich  materials  col¬ 
lected  by  them  renders  the  use  of  their  works,  when  we  have 
mastered  the  difficulties  of  the  language,  much  easier  than 
the  evident  absence  of  a  really  systematic  mode  of  treat¬ 
ing  subjects  would  lead  us  to  expect.  The  most  important  of 
their  works  in  which  information  is  given  on  natural  produc¬ 
tions  are,  1.  Actual  treatises  on  Natural  History  ;  2.  Encyclo¬ 
paedias  and  Dictionaries  ;  3.  Narratives  of  Travels  in  foreign 
countries  ;  and,  4.  Geographical  Treatises. 

Treatises  on  Natural  History  (or  rather  descriptions  of  na¬ 
ture)  are  first  of  all  mentioned  in  the  annals  of  the  dynasty 
Han ;  and  the  oldest  which  have  reached  us  belong  to  the  5th 
and  6th  centuries.  Altogether  their  number  is  reckoned  at 
about  forty.  The  newest,  and  that  which  makes  the  greatest 
claim  to  completeness  and  criticism,  the  Fen-fs'ao-kanj-?nu  of 
Li-schi-tschin,  is  a  work  of  the  IGth  century,  and  has  been  re¬ 
published  frequently  without  alteration.  The  author  made 
use  of  all  his  predecessors,  gives  extracts  from  an  almost  in¬ 
conceivable  number  of  other  works,  and  finished  his  own  in 
26  years.  The  Fen-(s  ao-kang-mu  is  divided  into  52  books. 
Each  article  of  the  mineral,  vegetable,  and  animal  kingdoms, 
contains  the  following  paragraphs : — 1.  The  different  names 
which  the  natural  object  receives  in  China  ;  frequently  with  in¬ 
formation  as  to  the  cause  of  its  appellations,  and  when  exotic, 
with  the  addition  of  its  Indian,  Turkish,  and  other  names. 
2.  The  actual  description ;  under  which  head  are  given  the 
particular  locality  of  the  production,  its  external  characters, 
and  all  its  non-medical  properties.  These  two  paragraphs 
are,  as  it  were,  the  disinterested  portions  of  the  article,  and 
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written  to  satisfy  pure  desire  for  knowledge.  3.  The  medi¬ 
cal  properties  of  the  whole  and  of  individual  parts.  4.  An 
elenchus  of  all  diseases  or  accidents  in  which  the  production 
may  be  employed  with  advantage,  together  with  indications 
of  the  mode  of  use  (recipes\  These  popular  medical  additions 
are  frequently  of  much  greater  extent  than  the  descriptive 
paragraphs  ;  and  we  here  perceive,  as  in  other  departments, 
an  impatient  eagerness  for  practical  utility.  Each  descrip¬ 
tive  paragraph  is  a  sort  of  examination  of  witnesses ;  all  the 
authorities  follow  one  another  in  chronological  order,  and  the 
actual  view  or  experience  of  Li-schi-tschin  generally  comes 
last.  False  statements  of  his  predecessors  are  either  rectihed 
incidentally,  or  in  a  special  addendum,  entitled  Corrected 
errors.’’  Whenever  it  can  be  historically  proved  in  regard  to 
an  object,  that  China  is  not  its  native  country,  the  naturalists 
scrupulously  point  this  out,  even  when  an  immense  time  inter¬ 
venes  between  their  own  epoch  and  that  of  its  introduction. 
The  author  has  communicated  to  the  Berlin  Academy  a  few 
articles  relating  to  the  animal  and  vegetable  kingdoms,  wholly 
or  partially  ti*anslated. 

The  Encyclopscdias  of  the  Chinese  arc  exceedingly  nume¬ 
rous,  and  extremely  different  in  style  and  extent.  The  Koyal 
Library  at  Berlin  possesses  one  of  the  most  esteemed  encyclopa;- 
dias,  the  San-ts’ ai-tUi-hoei,  the  natural  historical  part  of  which 
contains  well  executed  representations  of  selected  productions 
of  the  kingdoms  of  nature.  The  descriptions  themselves  are 
generally  merely  abridged  articles  of  the  Iten-ts'ao,  but  some¬ 
times  with  modifications  and  original  additions.  Among  the 
dictionaries  in  the  encyclopiedia  style,  there  is  one  which  de¬ 
serves  particularly  to  be  mentioned,  the  liideku-hltche,  or  Mir¬ 
ror  of  the  Mandju  Language,  in  which  the  definitions  of  na¬ 
tural  objects  frequently  amount  to  actual  descriptions. 

The  Royal  Library  at  Berlin  possesses  two  geographical 
works,  between  the  dates  of  which  there  is  an  interval  of  700 
years.  The  comparison  of  these  offers  much  that  is  instruc¬ 
tive  in  an  ethnological  and  natural  historical  point  of  view, 
because  the  surface  of  China  at  the  time  when  the  first  of 
these  works  appeared  (about  000  years  ago)  was  not  nearly 
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so  generally  cultivated  nor  so  well  peopled,  and  the  popula¬ 
tion  had  by  no  means  so  uniform  a  type,  as  at  present.  In 
both,  the  productions  are  noticed  topographically,  according 
to  the  political  division  of  China  as  it  stood  at  the  different 
])eriods ;  but  in  comparing  them  we  must  assign  the  old  dis¬ 
tricts  to  the  present  ones  or  their  parts.  This  labour  is  much 
facilitated,  however,  by  the  local-historical  sections  of  the  geo- 
graj)hy,  which  always  tell  us  how  the  district  referred  to  was 
named  under  the  different  dynasties,  or  to  what  larger  division 
it  belonged.  {liericht  ilber  die  Verhandlunqen  der  Konigl. 
Pretiss.  Akadeniie  der  Wmenchaften  zu  Berlin^  1842.  p.  167.^ 


The  Origin  and  Hist  or j/  of  the  Bed  Ihice  according  to 
Mr  lliiADFonD. 

The  facts  adduced  in  the  course  of  the  author’s  investi¬ 
gation  tend,  he  conceives,  to  suj>port  the  following  conclu¬ 
sions  : — 

I.  That  the  tlircc  great  groups  of  iiioniimental  ant’uiuitics  in  the  United 
States,  New  Spain,  and  Soutli  America,  in  their  style  and  character,  pre¬ 
sent  indications  of  having  proceeded  from  branches  of  the  same  human 
family. 

II.  That  these  nations  were  a  rieh,  populous,  civilized,  and  agricultural 
people ;  constructed  extensive  cities,  roads,  aqueducts,  fortifications,  and 
temples ;  were  skilled  in  the  arts  of  pottery,  metallurgy,  and  sculpture ; 
had  attained  an  accurate  knowledge  of  the  science  of  astronomy ;  were 
possessed  of  a  national  religion,  subjected  to  a  salutary  control  of  a  defi¬ 
nite  system  of  laws,  and  were  associated  under  regidar  forms  of  govern¬ 
ment. 

III.  That  from  the  uniformity  of  their  physical  appearance;  from  the 
possession  of  relics  of  the  art  of  hieroglyphic  painting ;  from  universal 
analogies  in  their  language,  religion,  traditions,  and  methods  of  interring 
the  dead  ;  and  from  the  genend  prevalence  of  certain  arbitrary  customs, 
nearly  all  the  aborigines  appear  to  be  of  the  same  descent  and  origin ; 
and  that  the  barbarous  tribes  arc  the  broken,  scattered,  and  degraded  rem¬ 
nants  of  a  society  originall}’  more  enlightened  and  eultivated. 

IV.  That  two  distinct  ages  may  be  pointed  out  in  the  history  of  the 
civilized  nations — the  first  and  most  ;incicnt,  siibsisting  for  a  long  and 
indeterminate  period  in  unbroken  Iranijuillity,  and  markcil  towards  its 
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close  by  tlic  signs  of  social  decadence ;  the  second,  distinguished  by  na¬ 
tional  changes,  the  inroads  of  barbarous  or  scnii-civilized  tribes,  the  ex¬ 
tinction  or  subjugation  of  the  old  and  the  foundation  of  new  and  more 
extensive  empires ;  and, 

V.  That  the  first  seats  of  eivilizatlon  were  in  central  America,  whence 
population  was  diffused  through  both  continents,  from  Cape  Horn  to  the 
Arctic  Ocean. 

In  relation  to  the  question  of  their  origin,  it  appears —  ' 

I.  That  the  Red  race,  under  various  modifications,  may  be  traced  phy¬ 
sically  into  Etruria,  Egypt,  Madagascar,  Ancient  Scythia,  Mongolia, 
China,  Ilindoostan,  JIalaj’a,  Polynesia,  and  America,  and  was  a  primi¬ 
tive  and  cultivated  branch  of  the  human  family  ;  and, 

II.  That  the  American  aborigines  are  more  or  less  connected  witli 
these  several  countries,  by  striking  analogies  in  their  arts, — their  customs 
and  traditions, — their  hieroglyphical  painting, — their  architecture  and 
temple-building, — their  astronomical  systems,  and  their  superstitions, 
religion,  and  theocratical  governments.  It  has  long  been  a  favourite 
theory,  to  trace  the  aborigines  to  a  Tartar  or  Mongol  migration  from  Si¬ 
beria,  by  Behring’s  Straits.  But  the  Mexicans  and  Peruvians  resemble 
the  cultivated  nations  of  Oriental  Asia,  even  bioro  closely  than  do  the 
ruder  tribes,  the  Siberian  nomades ;  in  fact,  they  arc  all  of  the  same 
race,  and,  both  in  Asia  and  America,  a  decline  into  barbarism  has  pro¬ 
duced  analogous  developments,  which,  in  connection  with  the  relies  of 
their  ancient  religion  and  customs,  nearly  assimilate  the  savages  of  both 
continents.  It  is  not  to  be  denied,  that  there  arc  some  tribes  in  North 
America,  which  may  have  proceeded  in  modern  times  from  Siberia, — for 
example, — the  Chippewyans,*  and  perhaps  the  Sioux,  the  Osages,  Paw¬ 
nees,!  and  some  of  the  North-Western  nations  but  even  in  relation 
to  the  c,  the  proof  depends  mainly  upon  vague  and  uncertain  traditions. 
But  to  suppose  that  the  Mexicans,  the  Toltecs,  the  Chiapanesc,  the 
INIaj  as,  :iud  the  Peruvians,  were  the  descendants  of  such  degraded  and 
savage  hordes  as  occuiiy  north-eastern  Asia ;  or  that  they  wandered  from 
more  southern  Asiatic  countries,  through  the  cold  and  inhospitable  re¬ 
gions  of  the  north,  without  leaving  any  vestige  of  civilization  on  their 
way,  Jippctirs  equally  contrary  to  experience  and  philosophy.  The  :in- 
cient  monuments  in  Siberia  are  situated  to  the  west  and  to  the  south, 
those  of  America  are  limited  in  their  extent  on  the  north-west ;  and,  in 
spite  of  the  facility  of  communication  aft’orded  by  the  contiguity  of  the 
tw'o  continents  in  that  direction,  these  facts  w  ould  seem  to  be  decisive 
of  the  question.  On  the  other  hand,  the  evidence  of  an  early  knowledge 
of  the  compass  in  China,  of  the  great  maritime  skill  of  the  Malays,  and 


*  Mackenzie's  Journal,  pp.  387,  113. 

t  Pike's  Expedition,  part  i.  p.  G3  ;  part  ii.  p.  9,  14. 

*  Sauer,  pp.  l<-0,  177-  Coxe,  pp.  101,  257. 
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of  tlieir  navigation,  in  remote  ages,  of  tlic  Asiatic  seas,  tlie  facts  stated 
in  relation  to  the  peopling  of  islands  by  the  accidental  drifting  of  canoes, 
and  more  than  all,  the  actual  proof  of  tho  distribution  of  population 
over  the  numerous  and  distant  islands  of  the  great  Pacific,  from  Asia  to 
Paster  Island,  render  it  unnecessary  to  resort  to  the  violent  hypothesis  of 
a  northern  route.  What  greater  obstacles  were  there,  to  impede  a  pas¬ 
sage  from  Easter  Island  to  the  American  coast,  than  attended  a  migra¬ 
tion  to  Easter  Island  ?  Indeed,  this  island  itself  appears  to  have  been 
successively  occupied  by  diflerent  families  ;  and  its  pj’ramidical  edifices, 
and  its  colossal  obelisks  and  statues,  arc  closely  analogous  to  the  Ameri¬ 
can  monuments. 

When  and  by  whom  was  America  peopled  ?  This  interesting  ques¬ 
tion,  if  it  shall  ever  be  solved,  of  course  can  be  answered  only  in  a  gene¬ 
ral  manner.  The  character  of  American  civilization  is  not  wholly  indi¬ 
genous.  Its  mutual  diversities  are  no  more  than  might  naturallj’  arise, 
when  nations  of  the  same  stock  are  separated ;  its  uniformities  arc  great 
and  striking,  and  exhibit,  in  common,  an  astonishing  resemblance  to 
many  of  the  features  of  the  most  ancient  types  of  civilization  in  the 
Eastern  hemisphere.  The  monuments  of  these  nations  were  temples  and 
palaces ;  their  temples  were  pyramids ;  their  traditions  were  interwoven 
with  cosmogonical  fables,  which  still  retained  relics  of  primitive  history ; 
and  their  religion  was  sublime  and  just  in  many  of  its  original  doctrine.?, 
though  debased  in  their  superstitious  abuse  .and  corruption.  In  all  this 
there  is  nothing  modern, — nothing  recent ;  these  features  are  not  strictly 
Hindoo,  Egyptian,  or  Chinese,  though  they  approximate  the  aboriginal 
civilization  to  that  of  each  of  these  nations.  The  origin  of  this  resem¬ 
blance  is  to  be  traced  back  to  the  earliest  ayes,  when  these  great  nations 
first  separated,  and  carried  into  Egypt,  Hindoostan,  China,  and  America, 
the  same  religion,  arts,  custom.?,  and  institution.?,  to  be  variously  modi¬ 
fied  under  the  influence  of  diverse  causes.  The  great  diversity  of  Ame¬ 
rican  languages,  the  few  analogies  they  present  to  those  of  the  Old 
World  ;  the  absence  of  the  use  of  iron ;  certain  peculiarities  in  their 
astronomical  systems ;  and  some  of  their  own  traditions  which  have 
preserved  the  memory  of  the  great  events  of  ancient  sacred  history,  and 
attribute  the  colonization  of  the  continent  to  one  of  those  tribes  who 
were  present  at  the  dispersion  of  mankind,  all  tend  to  support  this  po¬ 
sition.  The  Red  race,  then,  appears  to  be  a  primitive  branch  of  the  hu¬ 
man  family,  to  have  existed  in  many  portions  of  the  globe,  distinguished 
for  early  civilization  ;  and  to  have  penetrated  at  a  very  ancient  period 
into  America.  The  American  family  docs  not  appear  to  be  derived  from 
any  nation  now  enisling;  but  it  is  assimilate«l  by  numerous  analogies  to 
the  Etrurians,  Egyptums,  Mongol.?,  Chinese,  and  Hindoos ;  it  is  most 
closely  related  to  the  Malays  and  Polynesians  ;  and  the  conjecture  pos- 
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spssln»  perhaps  the  highest  degree  of  probability,  is  that  which  maintains 
its  origin  from  Asia,  through  the  Indian  Archipelago. 

The  most  remarkable  peculiarity  in  the  institutions  of  all  these  nations, 
is  their  religious  character.  Laws,  government,  the  arts  and  sciences,  and 
the  whole  routine  of  private  and  public  affairs,  were  under  the  direction 
of  the  priesthood.  Thence  several  consequences  flowed, — the  preserva¬ 
tion  from  a  rapid  decline  into  barbarism,  so  long  as  religion  retained  its 
supremacy, — the  utter  absence  of  progression  and  improvement, — and 
the  stereotype  character  of  the  whole  system  of  society.  The  sciences 
were  occult ;  long  religious  probations  were  neccssarj’  before  their  prin¬ 
ciples  were  taught,  and  thus  no  generation  possessed  an  advantage  over 
the  preceding  one.  Knowledge  and  civilization  were  not  animate  and 
instinct  with  natural  warmth  and  vigour,  but  were  embalmed,  and  like  a 
shrivelled  mummy,  presented  the  mere  outward  form  with  none  of  the 
vitality  of  existence.  From  this  continued  religious  subjection  originated 
also,  that  unchangeableness,  that  fixed  and  Immutable  character,  which 
distinguished  all  these  nations,  and  which  is  a  marked  and  prominent 
trait  of  the  s.avage  Indian.  An  inflexibility  which  adheres  tenaciously  to 
old  forms  and  customs,  and  despises  change  ;  which  may  be  overpowered, 
but  never  yields ;  and  which,  in  view  of  the  dreary  impending  fate  of  the 
aborigines,  possess  an  air  of  mclanchoK  grandeur ;  for,  as  one  of  those 
coming  events  which  “  cast  their  shadows  before,”  the  absolute  extinc¬ 
tion  of  this  ancient  race  seems  to  be  rapidly  and  irresistibly  ajiproach- 
ing.  Upon  this  continent,  the  pure  types  of  the  new  and  the  old  era  of 
civilization  have  met  and  encountered  each  other.  The  family  presenting 
the  one,  having  occupied  this  vast  region  for  countless  ages  undisturbed 
by  the  approach  of  other  and  modern  races,  had  been  allowed  the  amplest 
scope  for  development,  and  yet,  at  the  discovery,  the  greater  portion  of 
the  continent  w.as  inhabited  by  savage  hordes ;  within  the  United  States, 
the  barbarous  tribes  appear  to  have  been  greatly  depopulated,  and  the 
ancient  cultivated  nations  to  h.avc  become  extinct ;  even  in  Mexico  and 
Peru,  the  civilization  of  the  first  ages  seems  to  have  surpjissed  that  of 
later  times,  and  society  generally  was  in  a  state  of  decadence.  The  old 
system, — its  moral  and  social  elements, — its  capacity  for  self-improve¬ 
ment, — had  thus  been  fairly  tried  and  tested ;  and  the  time  had  arrived 
when  a  new  race,  and  the  Christian  religion,  were  appointed  to  take 
possession  of  the  soil. — (From  an  interesting  work  lately  published  On  the 
Origin  and  History  of  the  Red  Race,  by  Alexander  lU.  Bradford.) 
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Mean  Besults  of  the  Thermometer,  and  the  Quantity  of  Fain, 
fur  1841,  at  Alford  in  Aberdeenshire — about  Lat.  67°  13'  ; 

420  feet  above  the  level  of  the  sea,  and  26  miles  inland  from 
the  sea  at  Aberdeen.  Also,  the  number  of  fair  days,  and  of 
days  on  tvhich  rain  or  snore  fell,  more  or  less.  By  the  Rev. 
James  Farquharson,  LL.D.,  F.R.S.  Conimimicated  by 
the  Author. 

The  Thermometer  was  registered  atSfh.  a.m.,  and  8h.  p.m., 
and  the  daily  extremes,  indicated  by  self-registering  Thermo¬ 
meters,  were  registered  at  the  latter  hour. 
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'J'he  adoption  of  Sir  David  Brewster’s  suggestion — to  make 
each  of  the  daily  observations  half-an-liour  earlier  than  the 
hours  at  which  the  moan  temperature  came  out  at  Leith,  has 
brought  the  means  of  the  morning  and  evening  hours  within 
one  thirteenth  of  a  degree  of  each  other ;  so  that,  as  far  as  one 
year’s  observations  can  determine  the  matter,  his  calcidation 
of  the  hours  at  which  the  mean  temperature  occurs  at  Alford 
seems  very  correct. 

The  year  1841  has  been,  as  a  whole,  unkindly  to  the  pro¬ 
ductions  of  the  earth.  This  has  been  owing  to  the  unfavour¬ 
able  distribution  of  thehcat  and  moisture  to  the  different  months, 
rather  than  to  any  mean  deficiency  of  the  former  or  excess  of 
the  latter.  Th.e  dry  months  of  March  and  April  were  highly 
favourable  for  cultivating  the  ground  and  depositing  the  seed 
in  it ;  but  unseasonably  dry  weather,  from  about  the  10th  of 
May  to  the  4th  of  July,  prevented  the  grain  crops  from  stock¬ 
ing,  and  making  the  usual  i)rogre3S  ;  and  caused  the  hay  crop 
to  be  very  deficient.  From  the  4th,  the  month  of  July  proved 
cold  and  wet,  and  unusually  gloomy — to  such  a  degree,  indeed, 
that  a  part  of  the  oats  failed  in  the  flowering  pi’ocess ;  a  thing 
very  uncommon  in  that  hardy  grain.  August  proved  favour¬ 
able,  especially  after  the  13th ;  and  as  September,  till  the 
2otli,  was  of  the  average  temperature  for  the  season,  the  grain 
crops,  although  deficient  in  quantity,  filled  and  ripened  tolera¬ 
bly  well.  From  that  batter  date  repeated  heavy  rains,  with¬ 
out  intermediate  windy  days,  as  occurred  in  the  harvest  of 
1810,  rendered  the  labours  of  the  harvest  extremely  difficult, 
and  the  grain  suffered  eonsiderable  damage  by  sprouting  in 
the  sheaf.  Tho  weather  did  not  steadily  clear  up  till  No¬ 
vember,  when  the  latest  cut  grain  was  ultimately  secured  in 
greater  safety  than  what  was  cut  earlier.  Happily,  amidst 
these  unfavourable  circumstances,  and  although  the  ripening 
of  the  grain  was  somewhat  late,  no  frost  intervened  to  damage 
it  while  abroad  in  the  fields  ;  and  neither  the  defic  iency  of  the 
produce,  nor  the  injury  inflicted  by  the  wet  harvest,  are  of 
such  magnitude  as  to  excite  much  alarm. 

The  unusual  number  of  the  days  on  which  rain  has  fallen, 
and  the  gloominess  of  the  later  summer  and  of  the  autumnal 
months,  have  rendered  the  year  a  very  uncomfortable  one  to 
the  human  feelings. 


Abstract  of  JMctcoroloffieitl  Observations  for  1 C41,  made,  at  ./tpplc^arth  IManse,  jOumfricss/iirc,  By  tlic  Rev.  \^  iii.  Dun  dak 
iorig.  S'’  IS'  W.  r.at.  00°  IS'  N.;  lit  ikIiI  nliove  tlir  .Via,  180  fret;  Dititniuo  fit.m  tlif  St-n.  10  milt  a;  Kiihi-Ciiusc,  0  ftet  IVoui  the  Ground. 
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WINDS— THEIR  DIRECTION  AND  FORCE,  AND  WEATHER,  STATED  IN  THE  NUMBER  OF  DAYS  IN  WHICH  EACH  PREVAILED. 
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Proceedings  of  the  Royal  Society  of  Edinburgh. 

(Continued  from  vol.  xxxiii.p.  197.) 

January  17.  1842. — Dr  Abercrombie,  V. P.  in  the  Chair. 

1.  On  the  Identity  of  the  Animal  Matters  which  form  the 

Basis  of  the  Animal  Fluids  and  Solids.  By  James  Stark, 
M.D.,  F.R.C.  Phys. 

2.  On  the  Parasitic  Fungi  found  growing  on  the  Bodies  of 

Living  Animals.  By  John  Hughes  Bennett,  M.D.  Com¬ 
municated  by  Dr  Graham.  Part  I. 

February  7. — Sir  T.  M.  Brisbane,  Bart.,  President  in  the 
Cliair. 

1.  On  the  Parasitic  Fungi  found  growing  on  the  Bodies  of 

Living  Animals.  By  John  Hughes  Bennett,  M  D.  Com¬ 
municated  by  Dr  Graham.  Part  II. 

2.  On  the  Action  of  Water  on  Lead.  By  Dr  Christison. 

The  author,  after  luiefly  stating  the  results  of  his  Experimental 
Inquiries,  published  on  tliis  subject  in  1829,  proceeded  to  describe 
two  instances  which  had  recently  come  under  Ins  notice,  illustrative 
of  the  solvent  action  of  certain  terrestrial  waters  on  lead,  and  of  the 
danger  of  using  this  metal  for  conducting  water  in  pipes,  unless  with 
a  due  regard  to  the  circumstances  which  promote  or  prevent  its  cor¬ 
roding  property.  In  one  instance,  the  water  of  a  spring,  conveyed 
in  a  lead-pipe  from  a  distance  of  three  quarters  of  a  mile,  was  found 
to  act  so  powerfully  on  the  lead,  that  in  a  short  time  the  cistern  in 
which  the  water  w^as  collected  became  covered  with  loose  carbonate  of 
lead,  and  the  metal  could  easily  he  detected  in  the  state  of  oxide  dis¬ 
solved  in  the  water.  In  this  case,  the  action  was  found  to  depend 
on  the  spring  being  of  extraordinary  purity,  its  total  .saline  ingre¬ 
dients  being  only  a  22,0U0th  part.  In  the  other  instance,  water 
conveyed  half  a  mile  in  a  lead  pipe,  was  impregnated  exactly  in  the 
same  way,  and  with  the  very  same  phenomena, — but  with  the  addi¬ 
tional  circumstance,  that,  in  consequence  of  the  impregnation  not 
having  been  detected  in  time,  as  iii  the  previous  case,  the  disease. 
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Coliiyi  plrloimm,  Oroke  out  in  the  house  supplied  witli  tlie  water.  Iii 
this  case,  tlie  water  was  by  no  means  pure,  as  it  was  found  to  con¬ 
tain  no  less  than  a  4,500th  part  of  saline  tnatter.  But  there  was 
scarcely  any  other  salt  present  except  muriates,  which  the  author 
had  ascertained  in  his  former  researches  not  to  prevent  the  action 
of  water  on  lead,  unless  present  in  much  larger  quantity. 

He  next  proceeded  to  explain  in  what  manner  the  action  of  the 
watei  was  put  an  end  to  in  both  these  cases.  In  similar  instances, 
the  )nly  remedy  formerly  thought  of  was  subvititution  of  iron- 
pipes.  In  the  former  of  the  two  cases  wdiich  fell  under  his  notice, 
the  A.ater  was  left  at  rest  in  the  pipe  for  four  months,  till  a  firm 
crust  of  mixed  carbonate  and  sulphate  of  lead  had  crystallized  on  the 
load  ;  after  which  no  farther  action  took  place.  In  the  latter  in¬ 
stance,  the  same  end  was  attained  by  keeping  the  pipe  full  of  a  solu¬ 
tion  of  phosphate  of  soda,  consisting  of  27,000th  of  the  salt. 

The  autlior  appended  an  analysis  of  the  compound  formed  by  tlie 
action  of  distilled  water  on  lead.  Guyton-^Iarvcau  and  others  con¬ 
sidered  it  a  hydrated  oxide ;  the  author  himself,  in  1829,  thought 
it  a  neutral  carbonate  ;’'and,  in  1834,  Captain  Yorke  first  considered 
it  a  hydrated  oxide,  and  eventually  concluded  from  his  analyses, 
that  it  is  an  irregular  mixture  of  hydrated  oxide  and  carbonate  of 
le.ad.  The  author  finds  that  the  product  is  a  hydrated  oxide,  when 
the  action  goes  on  without  the  access  of  carbonic  acid  ;  but  that, 
when  the  action  proceeds  in  the  usual  way,  under  exposure  to  the 
•atmosphere,  the  product  is  a  crystalline  bo<ly,  of  which  the  primi¬ 
tive  form  seems  to  be  the  regular  octahedron,  and  which  is  composed 
of  two  equivalents  of  neutral  carbonate,  united  with  one  equivalent 
of  hydrated  oxide  (2  PbO  CO'-j-PbO  Aq). 

He  then  stated  the  following  to  be  the  general  conclusions  to  be 
drawn  in  a  practical  point  of  view,  from  his  present  and  previous 
inquiries  as  to  the  use  of  lead  for  conveying  water ; — 

1.  Lc.ad-pipes  ought  not  to  be  used  for  the  purpose  of  conveying 
water,  at  least  where  the  distance  is  considerable,  without  a  careful 
chemical  examination  of  the  water  to  be  transmitted. 

2.  The  risk  of  a  dangerous  impregnation  with  le.ad  is  greatest  in 
the  instance  of  the  purest  water'-. 

3.  Water,  which  tarnishes  polished  lead,  when  left  at  rest  upon 
it  in  a  glass  vessel  for  a  few  hours,  cannot  be  safely  transjnitted 
through  lead-pipes  without  certain  precautions. 
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4.  Water,  uhicli  contains  less  than  about  an  OOOOtli  of  salts  in 
solution,  cannot  be  safely  coinlucted  in  lead-pipes,  without  certain 
precautions. 

5.  Even  this  proportion  will  prove  insufficient  to  prevent  corro¬ 
sion,  unless  a  considerable  part  of  the  saline  matter  consist  of  carbo¬ 
nates  and  sulphates,  especially  the  Ibruier. 

6.  So  large  a  proportion  as  a  4000th,  probably  even  a  consider¬ 
ably  larger  proportion,  will  be  insufficient,  if  the  salts  in  solution  be 
in  a  great  measure  muriates. 

7.  In  all  cases,  even  though  the  composition  of  the  water  seems 
to  bring  it  within  the  conditions  of  safety,  now  stated,  an  attentive 
examination  should  be  made  of  the  water,  after  it  has  been  running 
for  a  few  days  through  the  pij)es.  For  it  is  not  improbable,  that 
other  circumstances,  besides  those  hitherto  ascertained,  may  modify 
the  preventive  influence  of  the  neutral  salts. 

8.  When  the  water  is  judged  to  bo  of  a  kind  which  is  likely  to 
attack  lead-pipes,  or  when  it  actually  flows  through  them  impreg¬ 
nated  with  lead,  a  remedy  may  be  found,  either  in  leaving  the  pipes 
full  df  the  water,  and  at  rest  for  three  or  four  months,  or  by  substi¬ 
tuting  for  the  water  a  weak  solution  of  phosphate  of  soda,  in  the 
proportion  of  about  a  25,000ih  part. 

Fehrnary  22. — The  Right  Hon.  l.,ord  Greenock,  V.  P.,  in 
tlie  Clitiir. 

1.  On  the  Necessity  of  the  Sense  of  Muscular  Action  to  the 
full  Exercise  of  the  Organs  of  the  Senses.  Uy  Sir 
Charles  Rell,  K.ll. 

March  7. — Sir  T.  M.  Ijuisb.vne,  Bart.,  President,  in  the 
Chair. 

1.  On  the  most  recent  Disturbance  of  the  Crust  of  the  Earth, 

in  respect  to  its  suggesting  a  Hypothesis  to  account  for 
the  Origin  of  Glaciers,  By  Sir  George  Mackenzie,  Bart. 
(Published  in  this  Journal,  vol.  xxxiii.  p.  1.) 

2.  Geological  Notes  on  the  Alps  of  Dauphim'.  By  Professor 

Eorbes. 


The  district  proposed  to  be  described,  in  so  far  as  it  was  studied 
by  the  author  in  two  journeys  in  1839  and  1841,  is  an  out-lyer  or 


1G6 


Proceedinjn  uf  the  Uoj/ul  Scciety. 

appcmlage  to  tlio  main  Alpine  chain,  mIulIi  occupies  a  considerable 
poition  of  the  old  province  of  Danphine,  and  the  modern  depart¬ 
ments  of  the  llantes  Alpen  and  Iserc.  It  is  bounded,  roughly,  by 
the  rivers  Arc  and  Isere  on  the  north,  and  by  tlie  Durance  and  the 
Drac  in  other  directions.  Its  nucleus  is  essentially  granitic,  against 
which  sedimentary  deposits  of  limestone,  of  different  ages,  and  espe¬ 
cially  of  lias  and  chalk,  repose  in  highly  elevated  or  contorted  strata ; 
and  it  not  unfrequently  happens,  that  the  dislocation  of  strata  has 
been  so  great,  that  the  gneiss  or  granite  rocks  are  superimposed  upon 
the  secondary  formations. 

The  granitic  mountains  of  Oisans,  which  are  amongst  the  highest 
of  the  second  order  of  European  chains,  attain  a  greater  elevation  at 
their  culminating  point,  the  Mont  Pelvoux,  than  any  of  the  Alps 
between  Mont  Blanc  and  the  Mediterranean.  Even  Mont  Iseran 
anl  31onte  Viso  are  surpassed  in  height  by  this  summit,  which 
measures  13,488  English  feet.  The  ravines  by  which  the  chain  is 
intersected  have  a  coi responding  depth  and  ruggedness,  so  that  the 
co/.s,  or  passages  from  one  valley  to  another,  are  generally  covered 
with  perpetual  ice  and  snow,  and  present,  besides,  more  continuous 
and  inaccessible  precipices  than  are  common  in  any  part  of  Switzer¬ 
land.  The  author  shortly  described  several  journeys  made  through 
the  central  part  of  this  district,  in  which  it  became  necessary  to 
cross  cols  of  above  10,000  feet  in  height,  from  whence  alone  an  in¬ 
timate  knowledge  of  the  structure  of  these  mountains  can  be  ob- 
taineil. 

Guided  by  the  interesting  memoir  of  M.  Elio  do  Beaumont,  on 
the  geology  of  the  Mvntoijiics  (rO'tsi.ius,  and  by  the  admirable  map 
of  Boureet,  he  was  enabled,  in  a  great  many  particulars,  to  verify 
the  observations  of  the  first  named  distinguishud  geologist,  especially 
as  refers  to  the  phenomena  visible  at  the  contract  of  the  calcareous 
and  granitic  rocks,  which  left  no  doubt  on  the  author’s  mind  that 
the  superposition  of  the  latter  to  the  former  is  undeniably  true.  No 
more  can  it  be  doubted,  that,  as  M.  E.  de  Beaumont  affirms,  we 
have  here  evidence  of  the  extensive  elevation  of  previously  deposited 
sedimentary  rocks,  probably  by  the  appearance  from  below  of  the 
granite  itself.  Professor  Forbes  feels  some  hesitation  in  admitting, 
with  M.  de  Beaumont,  the  cratcriforot  nature  of  this  elevation,  as 
indicated  by  a  'pid-tjua-i'crsal  dip  of  the  stratified  rocks  round  a  cen¬ 
tral  point  in  the  neighbourhood  of  the  Mont  Pelvoux,  and  by  the 
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radiation  of  the  rallies  from  that  centre.  Ho  considers  that  the 
observations  of  the  great  French  geologist,  when  analyzed,  as  well 
as  his  own,  rather  point  to  an  anti-clinal  axis  passing  through  the 
point  in  question,  and  prolonged  in  a  NN.W.  and  SS.E.  direction  ; 
accompanied,  however,  with  various  minor  lines  or  centres  of  dislo¬ 
cation,  especially  that  which  elevated  the  mountain  of  Grande  Rousse 
to  the  northward,  of  which  the  geology  has  been  ably  described  by 
M.  Dausse.  The  interference  of  this  elevation  with  the  previous 
one  (roughly  parallel  to  the  torrent  of  the  Veneau),  probably  pro¬ 
duced  the  excessive  disturbance  of  the  strata  of  lias  near  La  Grave, 
which  have  been  jostled  between  the  two  granite  masses. 

These  views  arc  supported,  partly  by  a  consideration  of  the  ex¬ 
ternal  contour  of  the  group,  and  partly  by  direct  observations  of  the 
bearing  and  dip  of  the  strata. 

March  2d. — Dr  Abeucuo-wbie,  V.P.  in  the  Chair. 

1.  On  a  New  Species  of  British  Grass  of  the  genus  Holcns, 

and  Observations  on  some  of  the  more  closely  allied  spe¬ 
cies  of  Grasses  found  in  the  Neighbourhood  of  Edin¬ 
burgh.  By  Richard  Parnell,  M.D.,  F.R.S.E. 

2.  On  the  Ultimate  Secreting  Structure  of  Animals.  By 

John  Goodsir,  b^sq.  Communicated  by  Professor  Syme. 

After  referring  to  the  labours  of  those  anatomists  who  had  veri- 
fii'd  Malpighi's  doctrine  of  the  follicular  nature  of  gland  ducts,  the 
author  alluded  to  Purkinjo's  hypothesis  of  the  secreting  function  of 
the  nucleated  corpuscules  of  these  organs.  In  a  rapid  sketch  of  the 
results  of  inquiries  since  the  appearance  of  Muller's  work  “  De  Peni- 
tiore  Structura  Glandularum,”  and  more  particularly  of  the  obser¬ 
vations  of  1  lenie  and  others  on  the  closed  vesicles  which  are  situated 
at  the  extremities  of  certain  ducts,  Mr  Goodsir  stated,  that  no  ana¬ 
tomist  had  hitherto  “  proved  that  secretion  takes  place  within  the 
primitive  nucleated  cell  itself,  or  had  pointed  out  the  intimate  nature 
of  the  changes  which  go  on  in  a  secreting  organ  during  the  perform¬ 
ance  of  its  function.” 

Numerous  examples  w-ero  now'  given  of  secretions  detected  in  tho 
cavities  of  nucleated  cells  of  various  glands  and  secreting  surfaces. 
.Vmong  these  secretions  wore  the  ink  of  the  Gephalopoda.  and  the 
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purple  of  Janthina  and  Aplysia,  bile  in  an  extensive  series  ot  ani¬ 
mals,  urine  in  the  mollusk,  milk,  &c. 

The  wall  is  believed  by  the  author  to  be  the  part  of  the  cell  en¬ 
gaged  in  the  process  of  secretion.  The  cavity  contains  the  secreted 
substance,  and  the  nucleus  is  the  reproductive  organ  of  the  cell.  A 
primitive  cell  engaged  in  secretion  is  denominated  by  the  author  a 
primary  seci’eting  cell ;  and  each  cell  of  this  kind  is  endowed  with 
its  own  peculiar  property,  according  to  the  organ  in  which  it  is  situ¬ 
ated.  The  discovery  of  the  secreting  agency  of  the  primitive  cell 
docs  not  remove  the  principal  mystery  in  which  the  function  has  al¬ 
ways  been  involved ;  but  the  general  fact  that  the  primitive  cell  is 
the  ultimate  secreting  structure  is  of  great  value  in  physiology,  in¬ 
asmuch  as  it  connects  secretion  with  growth  as  phenomena  regulated 
by  the  same  laws  ;  and  explains  one  of  the  greatest  difliculties  in  the 
science,  viz.  why  a  secretion  Hows  from  a  free  surface  only  of  a  se¬ 
creting  membrane, — the  secretion  exists  only  on  the  free  stirfacc  en- 
elosci  in  the  ripe  cells  which  constitute  that  surface. 

The  author  then  proceeded  to  the  consideration  of  the  origin,  the 
development,  and  the  disappearance  of  the  primary  secreting  cell — 
a  subject  which  necessarily  involved  the  description  of  the  various 
minute  arrangements  of  glands  and  other  secreting  organs.  After 
flescribing  the  changes  which  occur  in  the  testicle  ol‘  Squ> (fits  cornu- 
bicus,  when  the  organ  is  in  a  state  of  functional  activity,  and  in  the 
liver  of  Carcinus  inernas,  it  was  stated  that  these  were  selected  as 
examples  of  two  orders  of  glands  denominated  by  the  author  vesicu¬ 
lar  and  follicular. 

The  changes  which  occur  in  the  first  order  consist  in  the  forma¬ 
tion  and  disappearance  of  closed  vesicles  or  acini. 

Each  acinus  might  be,  first,  a  single  cell,  denominated  by  the 
author  the  primary  or  yertninal  cell ;  or,  secondly,  of  two  or  more 
cells  enclosed  in  the  primary  cell,  and  produced  from  its  nucleus. 

The  enclosed  cells  he  denominates  the  secondary  cells  of  the  aci¬ 
nus,  and  in  the  cavities  of  these,  between  their  nuclei  and  cell-walls, 
the  peculiar  secretion  of  the  gland  is  contained.  Tlie  primary  cell 
with  its  included  group  of  cells,  each  full  of  secretion,  is  appended 
to  the  extremity  or  side  of  one  of  the  terminal  ducts,  ami  conse¬ 
quently  does  not  communicate  with  that  duct,  a  diaphragm  formed 
by  a  portion  of  the  primary  cell-wall  stretching  across  the  pedicle. 
When  the  secretion  in  the  group  of  included  cells  is  fully  olabo- 
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rated,  the  diaplu'agm  dissolves  or  gives  way,  the  cells  burst,  and  the 
secretion  flows  along  the  ducts,  the  acinus  disappearing,  and  niak- 
inf  room  for  a  neighbouring  acinus,  which  has  in  the  mean  time 
been  advancing  in  a  similar  manner.  The  whole  parenchyma  of 
glands  of  this  order  is  thus,  according  to  these  observations,  in  a 
constant  state  of  change, — of  development,  maturity,  and  atrophy, — 
this  scries  of  changes  being  directly  proportional  to  tlic  profuseness 
of  the  secretion. 

In  the  second  order  of  glands,  the  follicular,  as  exemplified  in  the 
liver  of  Cnrcimts  mcenas,  the  germinal  cell  or  spot,  is  situated  at  tho 
blind  extremity  of  the  follicle,  and  the  secreting  cells,  as  they  ad¬ 
vance  along  the  follicle,  become  distended  with  their  peculiar  secre¬ 
tion. 

Amons  otlier  general  conclusions  deducible  from  these  observa- 
tions,  it  appeared  that  ducts  are  to  be  considertHi  as  intercellular 
passages,  into  which  tho  secretions  formed  by  cells  are  cast. 

Finally,  the  author  inferred  from  the  Avhole  imjuiry,  1.  That  se¬ 
cretion  is  a  function  of  the  nucleated  cell,  and  takes  place  within  it ; 
and,  2.  That  growth  and  secretion  are  identical — tho  same  procci  s 
under  diiferent  circumstances. 

April  4. — Sir  T.  M.  Brisbane,  Jiart.,  rrcsident,  in  the 
Chair. 

1.  On  the  Theoretical  Investigation  of  the  Absolute  Intensity 

of  Interfering  Light.  By  Professor  Kelland. 

2.  On  the  Quarantine-Classification  of  Substances,  with  a 

View  to  the  Prevention  of  Plague.  By  John  Daw, 
M.D.,  F.R.S.,  L.  &  E. 

3.  Results  of  Experiments  on  the  Specific  Heat  of  Certain 

Rocks.  By  M.  Regnault  of  Paris.  Communicated  by 
the  Secretary. 

Professor  Forbes  observed,  that,  in  his  communication  to  the  Royal 
Society  on  the  Conductivity  of  Soils  for  Heat,  on  the  20th  Decem¬ 
ber  last  (see  Proceedings,  page  343*),  ho  had  referred  to  the  sepa¬ 
ration  of  tho  conductivity  and  specific  heat,  which  are  involved  in  tho 
results  of  the  thermomctric  experiments  on  subterranean  temper.i- 
ture.  In  order  to  eliminate  the  efl’ect  of  specific  heat,  M.  Ri'^nault 
of  Paris  (well  known  by  his  experiments  on  this  subject)  undertook, 
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at  the  request  of  M.  Elie  de  Beaumont,  to  ascertain  the  specific 
heats  of  the  soils  in  which  the  different  sets  of  thermometers  are 
sunk.  These  are  communicated  in  a  letter  from  M.  E.  de  Beau¬ 
mont  to  Professor  Forbes,  as  follows  : 

Porpliyry  of  the  Calton  Hill , 

Another  experiment, 

Spei'ifii’  Heat. 
0.20654 

.  .  0.20587 

Mean, 

020620 

Sand  of  the  Experimental  Garden, 

0.19432 

Sandstone  of  Craigleith  Quarry, 

Another  experiment. 

0.19257 

0.19152 

Mean, 

0.19205 

Some  correction  would  no  doubt  require 

to  be  made  for  the  quan- 

tity  of  moisture  contained  in  the  rocks. 

4  On  the  Effect  of  Snow  in  apparently  increasing  the  Force 
of  Solar  Radiation.  By  Professor  Forbes. 

Referring  to  a  communication  made  by  him  to  the  Society  on  the 
1st  February  1841  (see  Proceedings,  page  322),  the  author  re¬ 
minded  the  Society  that  he  had  then  endeavoured  to  account  for  cer¬ 
tain  anomalous  facts  observed  by  Dr  Richardson,  connected  with 
solar  radiation  in  the  Polar  Regions,  by  adverting  to  the  intense 
radiating  effect  of  a  covering  of  snow.  The  disappearance  of  this 
snowy  covering  in  the  month  of  May,  the  author  had  observed  to  be 
synebronous  with  the  anomalous  diminution  of  solar  radiation,  ascer¬ 
tained  by  a  blackened  thermometer,  in  the  months  of  June  and  July, 
compared  with  the  months  of  April  and  May. 

Professor  Forbes  endeavoured  to  verify  his  conjecture,  by  direct 
experiments  on  the  force  of  the  sun  amongst  the  snowy  mountains 
of  Switzerland ;  and  it  was  so  completely  borne  out,  tliat  the  limited 
range  of  his  instrument  (Leslie's  photometer)  was  in  clear  weather 
always  outrun,  when  it  was  exposed  on  a  snowy  surface;  and  even 
when  placed  upon  a  dark  rock  (on  the  moraine  of  a  glacier),  the  re¬ 
flected  light  from  the  neighboujdng  snowy  summits  was  so  intimse 
as  to  give  extraordinarily  high  indications.  Owing  to  the  construc¬ 
tion  of  the  instruments,  he  was  unable  to  estimate  their  readings 
correctly  ;  but  he  hopes  to  make  more  accurate  observations  during 
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the  ensuing  suinnier.  Sir  John  Hcrschers  actinonieter  gave  a  value 
of  the  solar  radiation  nearly  independent  of  its  position  upon  snow 
or  roek. 

18. — The  Right  Hon.  Lord  Greenock,  V.  P.  in  the 

Chair. 

1.  On  the  Structure,  Formation,  and  Movement  of  Glaciers ; 
and  the  probable  cause  of  their  former  extension  and 
subsequent  disappearance.  By  James  Stark,  M.D., 
F.R.S  E. 

The  author  endeavoured  to  prove,  from  the  recorded  facts  stated 
by  different  writers,  that  the  crystalline  particles  of  which  the  ice 
of  glaciers  is  composed,  do  not  sensibly  eidarge  after  being  consoli¬ 
dated  into  compact  ice ;  that  the  crystals  have  been  shewn  to  be 
fully  ami  perfectly  formed  in  the  course  of  a  few  nights  in  the 
Polai’  Regions ;  and  that  they  have  a  position  perpendicular  to  the 
layer  of  ice  which  they  form, — their  length  being  thus  determined 
by  the  thickness  of  that  layer. 

The  author  next  considered  the  dilferent  forms  of  stratification 
met  with  in  glaciers,  and  stated  that  the  greatest  confusion  prevailed 
on  this  point,  different  forms  of  stratification  being  confounded  to¬ 
gether.  He  therefore  considers  glaciers  as  composed  of — 

1.  Horlzont'd  Strata,  or  l.ayers  lying  in  the  position  in  which 
they  were  first  deposited,  and  only  seen  in  the  upper  regions  of  the 
mountains.  He  stated  that  these  strata  were  usually  regarded  as 
marking  the  additions  which  the  icy  mass  had  annually  received, 
each  layer  being  the  accumulated  snow  of  one  year  ;  but  that,  as 
the  Meteorological  Tables  kept  at  the  Hospice  of  the  Great  St  Ber¬ 
nard  shewed  that  from  300  to  700  inches  of  snow  fell  during  the 
six  winter  months,  it  seemed  possible  that  each  layer  marked  the 
separate  storms  of  snow ;  or,  if  they  marked  the  annual  accumula¬ 
tions,  they  apparently  proved,  what  had  not  previously  been  sus¬ 
pected,  that  snow  and  ice  waste  nearly  as  rapidly  in  the  upper  as 
they  do  in  the  lower  regions, 

2.  Vertical  and  Lonfitudinal  Strata.  The  author  stated,  that 
these  strata  were  always  of  great  tenuity,  were  more  or  less  perpen¬ 
dicular,  but  had  always  a  direction  parallel  with  the  retaining  wall 
or  length  of  the  glacier.  Their  mode  of  formation  he  attributed  to 
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the  onward  movement  of  the  glacier  leaving  narrow  spaces  interven¬ 
ing  between  the  sides  of  the  already  formed  icy  mass  and  the  flanks 
of  the  valley,  which,  being  filled  up  with  the  loose  and  softened 
snow  lying  on  the  sloping  flanks,  was,  from  the  falling  of  the  tem¬ 
perature  during  the  night,  and  from  contact  with  the  already  formed 
icy  mass,  converted  into  a  layer  of  solid  ice.  F rom  the  thinness  of 
these  layers,  the  author  regarded  them  as  marking  the  additions 
which  had  been  daily  made  to  the  glacier.  The  author  also  stated 
that  it  wmuld,  in  all  probability,  be  found  that,  wherever  pillars,  pyra¬ 
mids,  or  needles  of  ice  were  met  with,  this  structure  would  be  found 
present ;  as  the  fissures  which  always  crossed  the  glacier  from  side 
to  side,  divided  it  into  transverse  sections,  which,  when  unequally 
supported  below,  would  split  into  smaller  fragments  in  the  planes  of 
their  stratification,  so  that  each  fragment  would  necessarily  assume 
the  form  of  a  vertical  prismatic  column. 

3.  A  combination  of  the  Horizontal  ivith  the  Vertical  and  Lon¬ 
gitudinal  Strata.  The  author  stated,  that,  as  the  mass  composed  of 
the  hoiizontal  strata  of  the  upper  regions  slowly  advanced  to  the 
lower  ones,  it  received,  in  the  manner  above  stated,  a  lateral  increase, 
which,  at  the  same  time  that  it  increased  its  breadth,  probably  also 
added  to  its  depth.  That;  as  the  glacier  continued  to  advance,  the 
horizontal  strata,  which  lay  uppermost,  would  melt  away  first,  so 
that  at  one  point  they  would  only  be  observed  in  the  middle  of  the 
glacier,  and  lower  down  even  completely  disappear,  lie  mentioned 
several  facts  which  seemed  to  prove  his  position. 

4,  'Lrans'i’cmc  more  or  Icua  inclined  Strata.  The  author  stated 
that  this  variety  of  stratification  had  not  been  recognised  as  a  dis¬ 
tinct  form,  but  had  been  confounded  with  the  horizontal  stratifica¬ 
tion.  He  stated  that  this  form  would  oidy  be  met  with  when  the 
original  structure  of  the  glacier  had  been  broken  up  and  destroyed 
by  some  obstructing  barrier  or  other  cause.  He  instanced  as  the 
most  marked  example  of  this  the  terminal  portion  of  the  llhone 
glacier,  after  it  pours  into  the  valley  of  the  Rhone  over  its  rocky 
barrier  or  precipice.  He  described  the  strata  as  being  formed  close 
to  the  icy  mass  on  which  the  icy  cataract  descends,  originally  paral¬ 
lel  to  each  other,  and  with  a  dip  of  70";  but  that,  as  new  layers 
arc  formed,  and  the  first  formed  layers  are  pushed  forwards,  they 
lose  their  parallelism  to  each  other,  and  assume  angles  of  dip  less 
and  less  as  they  approach  the  termination  of  the  glacier.  This 
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change  of  flip  and  of  parallelism  the  author  attrihntod  to  the  for¬ 
ward  movement  and  plasticity  of  the  mass,  together  with  the  greater 
amount  of  friction  below,  where  the  ends  of  the  layers  were  in  con¬ 
tact  with  the  ground,  and  the  constant  deprivation  of  support  ante¬ 
riorly  and  below,  fi*om  the  continued  melting  of  the  ice  at  these  parts, 
which  would  give  the  layers  a  constant  tendency  to  fall  forwards. 

The  author  then  proceeded  to  shew  that  fissures  or  crevices  in 
glaciers  could  not  be  produced  in  consequence  of  the  unequal  expan¬ 
sion  of  the  ice  itself,  nor  in  consequence  of  the  expansion  of  the  air 
contained  within  its  pores  ;  but  that  in  every  case  crevices  were  pro¬ 
duced  in  consequence  of  the  movement  of  the  glacier  over  the  in¬ 
clined  plane  on  which  it  rested. 

The  author  next  passcfl  to  the  second  division  of  his  subject,  tho 
Movement  of  Glaciers,  and  first  commented  on  the  Dilatation  Theory. 
He  endeavoured  to  prove  that  none  of  the  phenomena  observed  in 
glaciers  could  be  accounted  for  by  that  theory  ;  that  a  glacier  was 
not  retarded  in  its  movement  though  riddled  with  crevici'S  ;  that 
the  supposed  dilatation  did  not  alter  the  form  of  the  walls  of  the^e 
crevices;  that  it  did  not  close  them  at  their  upper  extremity  iroir 
widen  them  out  below  ;  that  it  did  not  give  rise  to  any  convexity  of 
the  surface  of  tho  glacier  ;  that  the  icy  mass  did  not  require  to  touch', 
the  rocky  walls  of  the  valley  through  which  it  passed  ;  that  it  could' 
move  onwards  for  miles  quite  unsupported  on  its  margins  ;  that  du¬ 
ring  a  whole  summer,  whilst  its  movement  was  greatest,  it  never’ 
dilated  even  the  few  feet  requisite  to  fill  up  tho  spaces  inteiVeniuo; 
between  its  margin  and  the  rocky  walls  of  the  valley  ;  that  it  ad¬ 
vanced  during  the  heat  of  the  day,  and  during  winter,  when  it  is  al¬ 
lowed  no  dilatation  can  take  place ;  that  it  was  unlikely  water  could 
percolate  during  the  course  of  one  day  through  a  solid  mass  of  ice, 
more  than  100  feet  thick,  especially  when  that  ice  was  colder  than 
the  freezing  point  of  water ;  that  pools  of  water  (in  the  Polar  Re¬ 
gions)  remained  unfrozen  for  whole  weeks  during  the  summer,  whilst 
their  progi’essive  motion  was  greatest.  For  these  and  other  reasons,, 
the  author  arrived  at  the  conclusion,  “  that  glaciers  do  not  advance 
in  consequence  of  a  process  of  dilatation  of  their  icy  mass.” 

The  author  next  enquired  into  the  proofs  of  the  truth  of  the’ 
sliding  theory,  and  stated,  that  he  had  satisfied  himself  that  every 
phenomenon  know  n  to  occur  in  glacier’s  could  be  explained  by  it.. 
He  brought  for  ward,  as  explanatory  cli’crimstanccs,  the  descent  of.' 
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avalanches; — the  descent  of  trees,  along  the  sli<le  of  Alpnach  ; — the 
fact  proved  by  the  meteorological  tables  kept  at  the  Hospice  of  the 
Great  St  Bernard,  when  compared  with  the  descent  of  Ilugi's  hut  on 
the  Aar  Glacier, — that  the  greater  the  fall  of  snow  in  the  upper  re¬ 
gions  during  w’iiiter,  the  greater  is  the  descent  of  the  glaciers  during 
the  following  summer; — andlastly,  the  fact  that  the  higher  the  nioun- 
tain  range  (and  of  course  the  greater  the  quantity  of  ice  or  snow),  the 
lower  was  the  level  to  which  glaciers  descend.  He  also  endeavoured  to 
shew  that  the  glaciers,  or  icy  masses,  covering  the  mountains,  and 
filling  their  vallies,  at  no  part  of  their  course  arc  frozen  to  the  soil  on 
which  they  rest;  and  that  the  temperature  of  the  soil  covered  with 
deep  masses  of  snow  or  ice,  was  probably  never  below  32°  Fahren¬ 
heit. 

The  author  made  a  short  digression  here,  to  account  for  the  pro¬ 
bable  cause  of  the  former  extension  of  glaciers,  and  their  subse¬ 
quent  disappearance.  He  endeavoured  to  shew,  that  the  scattered 
boulders,  &c.  marking  the  former  extension  of  glaciers,  were  all 
over  the  surface  of  the  older  alluvium  (diluvium  of  Biickland)  and 
he  hence  endeavoured  to  ascertain  at  what  period  that  alluvium  was 
formed.  After  a  full  examination  of  the  subject,  and  especially 
from  the  examination  of  the  fossil  remains  found  in  that  alluvium, 
he  arrived  at  the  conclusion,  that  the  waters  of  the  deluge  were  the 
cause  of  the  formation  of  that  alluvium  ;  and  he  accounted  for 
the  former  extension  of  glaciers,  by  the  known  effect  of  water,  in 
the  act  of  evaporating,  producing  cold,  especially  when  acted  on  by 
a  brisk  wind,  which  was  the  state  of  the  earth  immediately  after 
the  deluge.  The  increased  moisture  in  the  atmosphere  at  this 
period,  he  thought,  would  furnish  ample  supplies  of  snow  and  ice 
for  the  purpose,  and  being  first  deposited  on  the  elevated  peaks, 
would  rapidly  spread  over  all  those  extended  surfaces  which  glaciers 
are  thought  once  to  have  covered.  Their  subsequent  disappearance 
he  accounted  for,  by  supposing  that  the  icy  or  snowy  covering  pre¬ 
vented  the  loss  by  radiation  of  the  heat  received  by  the  earth's  crust 
from  the  interior  of  the  earth  ;  since  this  heat,  gradually  accumu¬ 
lating  below,  would  in  time  melt  the  icy  masses  at  their  lower  ex¬ 
tremities  faster  than  they  could  be  supplied  from  above,  and  thus 
reduce  them  to  their  present  dimensions.  He  illustrated  this  view', 
by  mentioning  the  fact,  that  the  angular  boulders,  &c.  are  pretty 
equally  scattered  over  all  the  extende«l  surfaces  which  glaciers  are 
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thought  formerly  to  have  covcrctl,  but  are  rarely  seen  to  form  the 
dykes  or  moraines  seen  at  the  terminations  of  glaciers  at  present  in 
existence ;  this  fact  apparently  proving  that  they  must  have  com¬ 
menced  their  decay  very  shortly  after  their  formation. 

The  author  stated  several  other  arguments  in  favour  of  the  truth 
of  the  sliding  theory  ;  from  all  which  he  inferral,  that  the  move¬ 
ment  was  not  a  continuous  but  an  interrupted  process  ; — that  when 
the  melting  of  the  sides  of  the  mass  detached  it  from  its  attachment 
to  the  sides  of  the  valley,  and  it  became  undermined  below,  by  the 
melting  of  its  base,  the  force  of  gravity,  unresisted  by  friction,  was 
brought  into  play,  and  it  made  a  sudden  progressive  movement 
(which  might  be  only  an  inch  or  several  feet),  when  it  remained  at 
rest,  till  the  same  causes  produced  a  renewal  of  the  same  result. 
He  shewed,  that  though  many  parts  of  these  icy  masses  were  nearly 
level,  all  the  upper  portions,  and  many  of  the  lower,  were  lying  over 
such  inclined  planes,  that  gravity  could  exert  its  full  power  in  their 
propulsion  ;  and  as  the  whole  icy  mass  was  tolerably  solid  and  con¬ 
tinuous,  the  greater  movement  of  one  portion  was  communicated 
more  or  less  throughout  its  whole  length,  and  tended  to  urge  for¬ 
wards  and  downwaisls  those  parts  which  had  less  tendency  to  move 
onwards  of  themselves. 

The  author  also  endeavoured  to  account  for  the  advance  of  one 
glacier,  and  the  retirement  of  another  alongside  of  it,  by  supposing 
that  it  was  caused  by  the  snows  being  drifted  away  from  the  one 
valley  exposed  to  the  blast,  and  from  which  the  glacier,  which  was 
retiring,  descended,  and  being  deposited  in  deep  wreaths  in  the  other, 
which  was  probably  more  sheltered,  and  from  which  descended  the 
glacier,  which  was  making  destructive  advances.  The  increased  ac¬ 
cumulation  of  snow,  by  furnishing  a  supply  greater  than  the  waste, 
caused  the  one  glacier  to  advance,  whilst  the  other  retired,  in  conse¬ 
quence  of  the  waste  at  its  lower  extremity  exceeding  the  supplies 
from  above. 

2.  On  Plague,  in  relation  to  the  question  of  its  Nature,  whe¬ 
ther  or  not  a  Contagious  Disease.  By  John  Davy,  M.D  , 
F.R.S.S.  L.  &  E. 


3.  Analysis  of  Two  New  Minerals  of  the  Zeolite  Family 
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liy  1'homas  Andei’son,  M  D.  Communicated  by  Dr 
Christison.* 

4.  Dr  Christison  exhibited  specimens  from  the  Government 
Superintendant  of  Tea  Culture  in  Assam,  illustrating 
the  several  ages  at  which  the  leaves  of  the  Assam  and 
China  Tea-plants  are  used  for  making  the  different  com¬ 
mercial  varieties  of  black  and  green  tea. 

All  examination  of  these  specimens  seemed  to  prove,  that  the  leaves 
of  the  China  tea-plant,  cultivated  at  the  same  plantation  with  the 
tea-plant  of  Assam,  are  considerably  less,  and  somewhat  thicker,  but 
otherwise  so  exactly  similar,  that  the  two  plants  may  well  be  mere 
varieties  of  the  same  species, — an  opinion  now  generally  adopted  by 
botanists  in  India.  The  specimens  further  illustrated  the  doctrine 
deduced  from  recent  investigations  in  India,  that  the  different  kinds 
of  green  and  black  tea  are  made  from  the  leaves  of  one  species  of 
plant,  collected  at  different  periods  of  their  development.  The  spe¬ 
cimens  were  collected  in  April  1841.  The  unexpanded  shoots  and 
very  young  leaves  are  marked  as  yielding  Pekoe,  a  black  tea,  and 
Young  Hyson,  a  green  tea,  by  different  modes  of  preparation.  The 
fully-expanded,  but  still  young  leaves,  are  stated  to  produce  Pou- 
chong.  Souchong,  and  Cainpoi,  among  the  black  teas,  and  Imperial, 
Gunpowder,  and  Hyson,  among  the  green  teas.  Older  and  firmer 
leaves  produce  Congo,  a  hlack  tea,  and  Twangkay  and  Hyson-skins, 
two  of  the  green  teas ;  and  the  oldest  and  coarsest  of  the  leaves  pro¬ 
duce  Bohea,  the  lowest  in  quality  of  the  black  teas. 
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(Continued  from  vol.  xxxiii.  p.  198.) 

The  thirty-sixth  Session  commenced  on  the  2C</i  Novemfjer  1842,  Br 
RonERT  Hamilton,  V.P.,  in  the  Cliair.  The  following  office-bearers  were 
elected  for  the  ensuing  year : — 

President. 

Robert  Jameson,  Esq.  F.R.SS.L.  &  E.,  Professor  of  Natural  History  in 
the  University  of  Edinburgh. 
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Vice-Presidents. 

Dr  Robert  Graham,  F.R.S.E.  Sir  Ch.G.S.  Menteitii,  Bart.F.R.S.E. 
Sir  Wm.  Newbiooino,  F.R.S.E.  Dr  Robert  Paterson. 

Rt.  Hon.  Lord  Greenock,  F.R.S.E.  Professor  Edward  Forbes. 

Council. 

Robert  Stevenson,  Esq.,  F.R.S.E.  Sir  William  Jardine,  Bart.  F.R.S.E. 
David  Milne,  Esq.  F.R.S.E.  Professor  T.  S.  Traill. 

John  Stark,  Esq.  F.R.S.E.  Dr  R.  K.  Greville. 

Thomas  Brown,  Esq.  of  Langflne.  John  Goodsih,  Esq. 

Joint- Secretaries. 

Dr  Patrick  Neill,  F.R.S.E.  T.  J.  Torrik,  E.sq.  F.R.S.E. 
Treasurer. 

A.  G.  Ellis,  Esq. 

Joint-Librarians. 

James  Wilso.n,  Esq.  F.R.S.E.  Dr  R.  Hamilton,  F.R.S.E. 

Artists. 

P.  SvMB,  Esq.,  and  W.  H.  Townsend,  Esq., 

SCIENTIFIC  INTELLIGENCE. 

GEOLOGY  AXO  GEOGRAPHY. 

\.M.EUede  Beaumont  on  the  former  low  Temperature  of  European 
Winters. — When  speaking  of  winters  sufficiently  cold  to  admit  of 
large  ice-bergs  floating  in  great  numbers  as  far  as  latitude  50°  (see 
Cliarpentier’s  Paper,  at  p.  59.  of  the  present  Number),  M.  E.  de 
Beaumont  says  ; — At  first  sight,  this  supposition  appears  contrary 
to  the  hypothesis  so  generally  admitted,  that  the  terrestrial  globe 
was  warmer  during  former  geological  periods  than  it  is  at  present,  and 
that  it  has  been  subsequently  gradually  cooled.  This  apparent  op¬ 
position  ceases,  however,  when  we  consider  that  the  temperature  of 
a  given  portion  of  the  globe  during  a  given  time,  depends  not  only 
on  the  general  temperature  of  the  globe,  but  also  on  the  manner  in 
which  the  Isothermal  Lines  were  disposed,  during  that  same  period, 
under  the  influence  of  seas  and  of  mountains  w  hose  configuration 
was  quite  different  from  the  configuration  of  the  seas  and  mountains 
of  the  present  day.  The  globe,  during  the  period  which  preceded 
ours,  may  as  a  whole  have  been  a  little  warmer  than  it  now  is,  and 
yet  central  Europe  may  have  had  a  climate  similar  to  that  of  Ca¬ 
nada,  where  the  phenomenon  of  the  transport  of  blocks  of  rock  by 
ice  has  been  observed  in  latitude  48°  or  50°.  This  supposition  of 
colder  winters  in  Europe,  during  the  geological  period  preceding  our 
epoch,  would,  moreover,  be  in  harmony  with  n.any  other  observations. 
(Comptes  Rendus,  vol.  xiv.  p.  101.) 
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termination  of  the  Amount  of  Depression  of  the  Dead  Sea  below 

the  level  of  the  Mediterranean _ In  an  article  published  in  the  29th 

vol.  of  this  Journal,  p.  96,  we  detailed,  at  considerable  length,  the 
various  conclusions  regarding  this  depression  deduced  from  the  ob¬ 
servations  and  experiments  of  Schubert,  Moore  and  Beek,  Bertou 
and  Russegger.  Since  that  time  its  amount  has  been  estimated  at 
1200  feet  from  data  obtained  by  the  late  Sir  Daniel  Wilkie.  We 
are  glad  to  find,  by  the  following  remarks  contained  in  Mr  Hamil¬ 
ton’s  address  to  the  Geographical  Society  of  London,  that  this  in¬ 
teresting  problem  has  now  been  completely  and  satisfactorily  solved 
by  Lieutenant  Symonds  of  the  Royal  Engineers  : — “  This  officer, 
during  the  last  year,  carried  a  line  of  levels  across  from  J.i'ji  to  the 
Dead  Sea  by  two  different  routes  ;  and  the  results,  corresponding  to 
within  an  insignificant  fraction,  give  1311.9  feet  for  the  depression 
of  the  Dead  Sea  below  the  level  of  the  Mediterranean,  being  a  very 
few  feet  less  than  that  given  by  M,  Bertou.  Lieutenant  Symonds, 
by  the  same  operations,  found  the  level  of  the  Lake  of  Tiberias  to 
be  only  328  feet  below  that  of  the  Mediterranean,  making  an  in¬ 
clination  of  nearly  1000  feet  between  this  lake  and  the  Dead  Sea, 
a  distance  of  about  70  miles.” 

3.  On  the  Grooves  and  Polished  Surfaces  at  the  contaetof  Ancient  Sc- 
eondary  Strata. — Professor  Rogers,  at  a  late  meeting  of  the  As¬ 
sociation  of  American  Geologists,  made  some  remarks  respecting 
the  grooved  and  polished  surfaces  at  the  contact  of  ancient  se¬ 
condary  strata.  He  thinks  he  has  seen  unequivocal  instances  of 
these  in  Pennsylvania.  Their  production,  at  periods  when  the 
earth's  temperature  was  manifestly  incompatible  with  the  exist¬ 
ence  of  ice,  would  seem  to  demonstrate  that  angular  detrital 
matter,  urged  by  water,  is  able  of  itself  to  score  and  polish  the 
surfaces  of  rocks. 

Professor  W.  B.  Rogers  continued  the  illustration  of  this  sub¬ 
ject,  by  calling  attention  particularly  to  the  evidences  of  ancient 
denudation  and  drifting  action,  so  strikingly  displayed  along  the 
place  of  junction  of  the  Oriskany  sandstone  (Formation  VII.,  of 
the  Reports),  and  the  subjacent  limestones  Formation  VI.). 
In  many  districts  the  limestone  has  been  irregularly  denuded, 
and  even  to  a  great  extent  removed;  and  at  the  same  time 
fragments  of  the  limestone  and  fossils,  water-worn  and  blended 
with  coarse  sand  and  gravel,  have  been  accumulated  to  form 
the  lower  beds  of  the  Oriskany  rock.  The  rapid  fluctuation 
in  thickness  of  the  upper  limestones,  as  witnessed  in  Virginia, 
Pennsylvania,  and  Western  New  York  (near  Black  Rock,  for 
example),  Professor  R,  :iscrihed  rather  to  the  iiregular  force  of 
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the  denudation,  tlian  to  irre'^ularity  of  tliicknoss  in  the  original 
de;)Osit.  lie  dwelt  upon  the  epoch  of  this  limestone  series,  and  the 
coniraencementof  theoverlying  sandstone,  as  one  of  great  interestin 
the  history  of  the  Appalachian  rocks,  marked  as  it  is,  throughout  a 
great  part  of  the  Appalachian  belt,  by  evidences  of  a  sudden  and 
great  change  in  the  physical  conditions  of  the  ancient  sea,  and 
by  the  proofs  of  attendant  drifting  and  denuding  action  of  extra¬ 
ordinary  energy.  lie  contended  that  the  grooved  and  worn  sur¬ 
faces  of  the  limestone  which  mark  the  abrading  action  of  a  drift 
at  this  ancient  period,  together  with  the  same  phenomena  ob¬ 
served  in  the  rocks  of  other  portions  of  the  Appalachian  series,  as 
described  by  Professor  H.  S.  Rogers  and  Mr  Hall,  bear  so  striking 
a  resemblance  to  those  more  recent  effects,  which  have  given  rise 
of  late  to  such  deeply  interesting  speculations,  that  it  would  seem 
unphilosophical  to  refer  the  two  to  different  mechanical  causes. 
He  therefore  maintained,  that  as  in  the  production  of  these  ancient 
phenomena  of  diluvium  or  drift,  it  can  hardly  be  supposed  that 
ice,  either  floating  or  in  the  form  of  glaciers,  could  have  performed 
any  part,  since  the  existence  of  ice  in  the  ocean  at  that  period  is 
scarcely  conceivable,  we  are  under  no  necessity  of  resorting  to  the 
glacial,  or  even  the  glacio-aqueous  theory,  in  explanation  of  the 
more  modern  phenomena  of  grooved  and  striated  rocks — Silli- 
man's  Ameriean  Journal  of  Science  and  Arts,  vol.  xliii..  No.  1, 
p.  181 

4.  Geological  Maps  of  Piedmont,  c^r. — We  are  informed  that  Sis- 
mondi’s  Geological  Map  of  Piedmont  and  Savoy  will  shortly  appear, 
and  that  Pareto’s  Geological  Map  of  the  Duchy  of  Genoa  and  County 
of  Nice  is  nearly  finished. 

5.  Humboldt's  “  Frogmens  Asiatiques.” — We  are  glad  to  hear  that 
Humboldt  is  actively  eiigaged  in  the  preparation  of  a  second  edition 
of  his  Frogmens  Asiatiques. 

6.  Heights  of  Localities  in  the  Holy  I. and  ascertained  Barometri¬ 
cally  by  Russegger. — Monastery  of  St  Catharine  on  Sinai  5115  Par¬ 
isian  feet  above  the  sea  ;  summit  of  Dschebel  Horeb,  7097  ;  summit 
of  Dschebel  Catharine,  8168;  Jericho,  717  below  the  sea;  bathing 
place  of  the  pilgrims  in  the  Jordan,  1291  below  the  sea;  Catholic 
Convent  at  Nazareth,  1161  ab^ve  the  sea  ;  summit  of  Tabor,  1755  ; 
surface  of  the  Lake  of  Tiberias,  625  below  the  sea;  Dschebel  Makmel, 
above  Tripolis,  the  highest  point  of  Lebanon,  8800  above  the  sea;  the 
Cedars  of  Lebanon,  above  Eden,  6000;  mountain  pass  between  Beirout 
and  Baalbeck,  5485  ;  Bseddin  coal-mines,  2906 ;  Makla  ain-cl-Bed 
coal-mines,  2873;  Mar-hanr.a-cl-Kennisc  coal-mines,  1803;  Boom  at 
Beirout,  60;  mountain  pass  from  Beirout  to  Damascus,  4H86 ;  town 
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of  Sebcdiiiii,  4024  ;  the  Fall  of  Barada.  at  the  Pass  of  el-Suk,  334G  ; 
town  of  Baalbeck,  3196  ;  Dam.ascus,  2304.  The  mountain  elevations 
in  Lebanon  and  Antilebanon  are  older  than  those  in  Southern 
Syria.  The  former  belong  to  the  chalk  formation,  but  the  latter 
to  the  tertiary  deposits.  This  fact  seems  to  correspond  perfectly 
with  the  physical  characters  of  the  surface. — {Poggendorff' s  An- 
nalcn,  1841,  No.  5.) 

MINERALOGY  AND  CHEMISTRY. 

7.  Dr  Traill's  Collection. — We  understand  that  Dr  Traill  wishes  to 
dispose  of  his  extensive  and  valuable  Mineralogical  and  Geological 
Collection.  The  specimens  of  minerals  amount  to  3000,  the  rocks 
to  1500,  and  the  organic  remains  to  500;  in  all  about  5000.  The 
whole  are  carefully  named  and  catalogued,  and  arranged  in  handsome 
cabinets.  The  mineralogical  department  is  rich  in  Fluors,  Barytic  mi¬ 
nerals,  Leads,  Salts  of  Copper,  Zeolites  (particularly  Apophyllites), 
Felspars,  Scapolites,  the  scarcer  Swedish  and  Norwegian  minerals, 
the  ores  of  Silver  and  Tellurium,  Mettsoric  stones,  &c. ;  and 
includes  among  the  greater  rareties,  a  superb  crystal  of  Euclase 
(1  inch  long,  by  ^  an  inch  broad,  quite  transparent,  and  finely  acu¬ 
minated)  ;  Gold  in  the  matrix  from  Lead  Hills ;  Stromnite  or 
Barystrontianite  (discovered  by  Dr  Traill),  &c.  The  geological 
series  is  illustrative  more  especially  of  Scotland,  Spain,  Brazil, 
Greenland,  the  Arctic  Regions,  &c. ;  and,  among  the  fossil  remains, 
there  is  a  fine  set  of  fishes  from  the  Orkney  Islands,  named  by 
Agassiz. 

8.  Potash  and  Lime  in  Flint. — It  is  known  from  Klaproth’s  analy¬ 
sis,  that  Hint  contains  lime  ;  but  Berzeliushas  also  found  potash  in  the 
Hint  of  the  chalk  of  Limhamn,  in  Schonen.  In  1000  parts  of  Hint 
lie  detected  1.17  parts  potash,  and  1.13  parts  lime,  with  traces  of 
oxide  of  iron  and  alumina,  and  likewise  a  small  quantity  of  a  car¬ 
bonaceous  matter,  which  left  no  residue  on  being  ignited,  and  w  hich 
probably  produces  the  colour  in  Hint  resembling  the  tint  of  brown 
rock  crystal  (Rauchtopas.J  The  analysis  was  undertaken  with 
the  view  of  ascertaining  the  cause  of  the  decomposition  of  the 
surface  of  a  flint  knife,  a  change  not  unfrequcnily  observed  in  flint 
exposed  to  the  action  of  the  atmosphere.  The  result  obtained  w  as, 
that  the  interior  and  undccomposed  portion  of  this  knife  contained 
in  the  1000  parts  1.31  potash  ;  5.74  lime;  and  1.2  oxide  of  iron 
and  alumina.  The  decomposed  portion,  on  tho  other  hand,  which 
could  easily  be  rubbed  olF  in  tho  state  of  powder,  contained  in  the 
1000  parts,  3.2  parts  of  potash,  and  3.2  parts  of  lime ;  whence  it 
would  seem  that  the  decomposition  liad  its  origin  in  a  long  continued 
action  ofa  liquid  containing  potash,  w  Inch  giadiialiy  rcqdaced  the  lime 
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by  potash.  The  decomposition  proceeded  progressively,  so  that  it  had 
already  evidently  commenced  in  the  still  coherent  portion  of  tho 
flint,  and  had  formed  a  white  stripe  round  the  mass,  having  a  breadth 
of  0.3  to  0.4,  decimal  lines. — fBerzclhis'  Jcihrcs-Bcrlcht,  xxi.  Jahr- 
<jan<j,  ii.  Heft.,  p.  187. 

9.  Amphodditc — Breithaupt  has  found  that  Amphodelite  and  Dip- 
loite  (Latrobite,  Broohe)  not  only  resemble  each  other  in  colour  and 
appearance,  but  also  in  the  angles  of  their  cleavage  planes,  and  in  the 
proportions  of  their  constituent  parts.  Tho  Diploitc,  however,  con¬ 
tains,  according  to  C.  G.  Gmelin’s  analysis,  64  per  cent,  of  potash, 
while  that  alkali  is  entirely  awanting  in  the  amphodelite,  and  is  there 
replaced  by  a  larger  amount  of  lime  and  magnesia.— 
Jcihres-Bericlit,  Jahrgavj  xxi,  p.  202.) 

10.  Andesine. — Abich  has  analysed  a  mineral  to  which  he  has  given 
this  name,  and  which  is  from  the  Andes.  It  was  formerly  termed 
Pseudoalbite,  from  its  resembling  greatly,  in  crystalline  form,  tho 
twin  crystals  of  Albito  ;  but  it  presents  a  less  distinct  cleavage  than 
that  mineral,  and  its  cleavage-surfaces  are  not  so  well  defined.  The 
Andesine  is  imbedded  in  a  greyish-white  mass,  which  is  termed 
Andesite,  and  has  a  specific  gravity  of  3.5924 ;  and  it  is  mixed  with 
hornblende  and  quartz,  on  which  the  crystals  broken  out  leave  a  shin¬ 
ing  impression.  Tho  specific  gravity  of  the  Andesine  is  3.7328, 
therefore  greater  than  that  of  Albitc.  In  thin  splinters  it  melts 
before  the  blow-pipe,  and  in  grains  it  fuses  into  a  vesicular  slag. 
The  analysis  with  carbonate  of  Baryta  gave — 
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It  is  therefore  a  Leucite,  in  which  tho  greater  proportion  of  the 
potash  is  replaced  by  Lime  and  Soda. — (Berzelius’  Jahres-Bericht, 
Jahrgang  xxi.,  Heft  ii.,  p.  167  ) 

11.  Arqucritc. —  In  a  report  made  to  the  French  Academy  of 
Sciences  by  MM.  Berthier,  Elie  de  Beaumont  and  Dufrenoy,  on  two 
memoirs  by  M.  Domeyko,  on  the  mineral  products  of  tho  silver 
mines  of  Chili,  there  is  an  account  given  of  a  new  native  amal¬ 
gam,  which  constitutes  almost  exclusively  the  riches  of  the  silver 
mines  of  Arqueros,  in  the  province  of  Coquimbo,  in  Chili.  This 
amalgam  consists  of  six  atoms  of  silver,  and  one  atom  of  mercury,  a 
composition  presented  by  no  mineral  previously  analysed.  Its  com- 
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position  is  constant  ;  and  its  title  to  be  regarded  as  a  new  mineral 
species  is,  according  to  \1.  Diifrenoy,  undoubted,  for  it  is  founded 
both  on  composition  and  crystallographic  characters.  It  occurs  in  a 
dendritic  form,  or  in  small  octahedral  crystals ;  it  is  of  a  silver-white 
colour  like  the  amalgam  of  Moschel-Landsbei'g,  but  differs  from  it 
in  being  malleable.  It  can  be  extended  by  the  hammer,  and  cut  by 
the  knife.  The  pi’oportions  of  its  constituent  parts  are  86.5  silver, 
and  13.5  mercury  ;  while  those  of  the  IMoschel-Laudsberg  species  are 
36  silver  and  64  mercury.  The  name  of  Ar’querite  is  proposed  for 
the  new  nritteral. 

12.  Ih'omi  lc  o  f  Silver  in  Mexico. — Bcrthier  has  discovered  the  bi’o- 
nride  of  silver  in  a  perfectly  pure  condition  in  the  mineral  kingdom. 
Itr  the  district  of  Plateros  in  Mexico,  there  is  a  silver  mine  where 
the  chief  ore  is  chloride  of  silver’.  This  substance  is  there  termed 
Plain  azul  (blue  silver),  and,  along  with  if,  grains  and  small  cr-ystals 
occirr,  w  hich  receive  the  name  of  Plata  verde  (green  silver) ;  the 
latter,  which  are  gr’een  only  externally,  are  internally  of  a  beautiful 
yellow  colour,  and,  according  to  Berthier’s  analysis,  ar  e  pure  bromide 
of  silver.  The  urine  from  which  the  analysed  ore  was  extracted 
bears  the  name  of  San  Onofre.  It  is  nrixed  with  chloride  of  silver, 
carbonate  of  lead,  oxide  of  ir’on,  and  a  little  qrrartz  containing  alumina. 
Its  powder  is  yellow,  but  exposure  to  the  light  sooit  produces  the  su¬ 
perficial  green  tiirt.  Berthier  has  subsequently  fouird  traces  of 
bromide  of  silver  in  a  silver  ore  coirtaining  chloride  of  silver  from 
Huclgoat  in  France. —  {Berzelius'  Jafires-Berieht,  1842.) 

[  13.  Bromide  of  Silver  in  Chili. — M.  Berthier,  who  has  verified  a  part 
of  the  analyses  of  M.  Domeyko,  has  recognised  in  the  argentiferous 
minerals  from  Chanaveillo,  designated  Pacos  aird  Collorados,  the 
brotrride  of  silver,  which  he  had  pi’cviously  discovered  in  the  ores  of 
Peru.  The  proportion  of  the  bi’ornide  is  very  variable,  but  it  is  at 
least  equal  to  that  of  the  chloride,  so  that  this  new  species  holds 
an  iirrportant  position  in  the  nritreral  riches  of  Chili  and  of  Peru. 

14.  Bamlitc. — Erdnranir  has  described  under  this  name  a  new  mine¬ 
ral  from  Bamle  in  Norw  ay.  It  forms  a  fibrous,  w  hite  or  gray,  trans¬ 
lucent  mass,  having  an  uneven  and  splintei’y  fractui-e ;  a  specific 
gravity  =  2.984,  and  a  hardness  a  little  above  6.  It  consists  of 
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— Berzelliig'  Jahv'.^  Verhjit.  1812. 
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15.  Calstron-baryte. — Sometime  ago  Dr  Sheppard,  Professor  of 
Chemistry  in  the  Medical  College  of  South  Carolina,  described  as  a 
new  species,  a  mineral  he  named  Calstron-baryte.  On  analysis  it 
afforded  sulphate  of  barytes  65.55,  carbonate  of  strontia  22.30,  car¬ 
bonate  of  lime  12.15.  Recent  specimens  of  this  mineral  have  been 
carefully  examined  by  the  Professor,  with  results  so  various  in  re¬ 
gard  to  the  carbonates  present,  as  to  lead  him  to  consider  it  a  me¬ 
chanical  mixture  of  sulphate  of  barytes,  strontianite,  and  carbonate  of 
lime,  and,  therefore,  not  entitled  to  be  considered  as  a  new  mineral 
species.  The  same  appears  to  be  the  case  with  the  Stromnite,  a 
mineral  found  near  Stromness,  in  Orkney,  analysed  and  named  as  a 
distinct  species  by  the  discoverer.  Dr  Traill. 

16.  Discovery  of  Eticlase  in  Connecticut,  North  America — This 
rare  and  beautiful  gem  is  found  in  a  vein  containing  topaz  and  fluor¬ 
spar.  It  occurs  in  yellowish  white  tabular  crystals,  which  are  thin 
and  transparent.  The  crystals  sometimes  occur  lining  cavities  in  silver 
white  mica,  and  occasionally  imbedded  in  dark  purple  fluor-spar  — 
Sdlimnn's  American  Journal,  vol.  xliii.,  p.  366. 

17.  New  locality  of  Geokronitc. — This  mineral,  of  which  we  gave 
Svanberg's  analysis  and  description  in  the  33d  vol.  of  this  Journal, 
p.  201,  has  been  found  at  Meredo,  in  Gallicia.  The  variety  resembles 
the  Swedish  one,  but  has  a  greater  specific  gravity  (=  6.43),  and 
contains  neither  Arsenic  nor  Zinc.  According  to  Sauvage  {Annalcs 
dcs  Mines,  xvii.  p.  525),  it  is  composed  of  lead,  64.89  ;  copper 
1.60;  antinmny,  16.00;  and  sulphur,  16.90.  (Berzelius'  Jahres- 
Bericht,  xxi.  Jahrgang,  2d  Heft,  p.  185.) 

18.  Greenovite. — Under  this  name  Dufrenoy  (Annales  des  Mines, 
xvii.  p.  529),  has  described  a  mineral  from  St  Marcel,  in  Piedmont, 
which  he  has  thus  dedicated  to  Mr  Greenough  of  London.  It  is  of 
a  dark  rose-red  colour ;  is  partly  crystalline,  partly  crystallized ;  has 
three  cleavages,  of  which  the  second  is  parallel  to  the  lateral  planes, 
and  forms,  with  the  others,  an  angle  of  11®  35'.  The  specific 
gravity  =  3.44.  It  scratches  fluorspar,  but  not  glass.  It  is  not 
acted  on  by  acids,  and  is  not  fusible  before  the  blowpipe.  With 
fluxes,  however,  it  affords  the  reactions  denoting  titanium  and  man¬ 
ganese.  According  to  the  analysis  of  Cacarrie,  it  consists  of  74.5 
titanic  acid,  and  21.8  oxide  of  manganese,  with  traces  of  lime. 
(Berzelius'  Jahres-Berieht,  xxi.  p.  180.) 

19.  Blue  Colour  of  Lapis  Lazuli. — Eisner  has  made  some  experi¬ 
ments  on  the  blue  colour  of  the  Lapis  Lazuli,  and  has  ascertained 
that  it  is  caused  by  a  silicate  of  alumina  and  soda,  which  may  be 
replaced  by  lime,  combined  with  a  double  sulphuret  of  sodium  and 
iron,  in  which  the  amount  of  iron  is  very  small,  but  is  essential  f  r 
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the  production  of  the  colour.  The  colouring  matter  in  artificial  ultra¬ 
marines  is  partly  of  a  fine  blue,  and  partly  of  a  fine  green  tint.  The 
latter,  by  contiuued  heating  in  an  open  vessel,  passes  into  the  for¬ 
mer  ;  which,  Eisner  says,  takes  place,  because  the  blue  colour  re¬ 
quires  the  combination  of  a  larger  quantity  of  sulphur  with  the  so¬ 
dium.  This  is  effected  when  a  portion  of  the  sulphur  is  converted 
into  sulphuric  acid,  which  removes  soda  from  the  sulphuret,  by 
which  means  the  latter  becomes  comparatively  richer  in  sulphur. 
On  this  account  the  natural  as  well  as  the  artificial  ultramarine  al¬ 
ways  contains  sulphuric  acid.  (Berzelius'  Jahres-ldcrirht,  1842.) 

20.  Pennine. — Fiobcl  has  described,  in  PoggendorfTs  Annals,  a 
mineral  from  the  Matter  or  Nikolai  valley,  in  the  Pennine  chain  of 
the  Alps,  which  has  been  analy.sed  by  Schweitzer,  and  has  received 
the  name  of  Pennine.  It  sometimes  occurs  in  hexagonal  tables,  some¬ 
times  in  streaked  pri.sms ;  its  colour  is  blackish  green  to  leek  green ; 
it  is  translucent  in  thin  plates ;  but,  at  right  angles  to  the  principal 
axis,  it  is  brown  or  hyacinth  red.  Hardness  between  that  of  gypsum 
and  calcareous  spar.  Its  composition  is—  < 
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It  docs  not  seem  possible  to  deduce  a  proper  formula  from  the  re¬ 
sult  of  the  analysis.  It  is  plain,  however,  that  its  composition  ap¬ 
proaches  that  of  the  chloritic  minerals.  ('Berzelius'  Jahrcs-Beric/it, 
2\st  Jahrgang,  p.  177. 

21.  Platina  in  the  Auriferous  Sand  of  the  Rhine. — M.  J.  Dobe- 
reiner  has  detected  a  small  quantity  of  platina  in  the  auriferous  sand 
of  the  Rhino.  The  amount  was  only  0.4  of  a  grain  in  2  ounces. 

22.  Villarsite. — M.  Dufrenoy  (Coniptcs  Rcnchis,  vol.  xiv.  p.  697) 
has  given  the  designation  to  a  new  mineral,  in  honour  of  ^1.  Villar.*!, 
the  author  of  a  Natural  History  of  Dauphiny.  It  was  recently  found 
by  M.  Bertrand  do  Lorn  in  a  vein  of  iron-ore  at  Traversella,  in  Pied¬ 
mont,  and  is  there  associated  with  dolomite,  mica,  quartz,  and  do¬ 
decahedral  crystals  of  magnetic  iron-ore.  The  Villarsite  has  a  yel¬ 
lowish-green  colour,  and  a  granular  fracture  ;  and  in  these  respects 
bears  a  considerable  resemblance  to  some  of  the  Arendal  apatites. 
The  primitive  form  is  a  right  rhombic  prism  of  119°  59',  and  the 
crystals  examined  were  rhombic  octahedrons  with  truncated  summits. 
The  following  is  its  composition — 
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Hence  the  formula  is  4  Mg  S  +  Aq,  and  the  Villarsite  is  to  be  re¬ 
garded  as  a  monosilicate  of  magnesia.  Except  that  it  contains  water, 
this  newly  discovered  substance  has  the  same  composition  as  cryso- 
lite ;  but,  while  the  proportion  of  water  is  too  large  to  admit  of  its 
presence  being  regarded  as  accidental,  the  external,  crystallographic, 
and  chemical  characters  are  opposed  to  its  being  united  with  that 
species.  The  Villarsite  furnishes  a  new  example  of  a  mineral  as¬ 
sociated  with  Plutonic  crystalline  products  containing  water  of  crys¬ 
tallisation.  M.  Dufrenoy  remarks,  that  we  are  already  in  possession 
of  analyses  which  prove  the  presence  of  water  in  rocks  evidently  vol¬ 
canic,  and  hence  concludes,  that  it  is  not  necessary  to  have  recourse  to 
the  theory  of  infiltrations  for  the  explanation  of  the  occurrence  of 
zeolites  in  basalts,  trachytes,  and  even  in  traps. 

23.  Xenolite. — This  new  mineral  is  so  named  from  its  not  belong¬ 
ing  to  the  locality  where  it  is  found.  It  occurs  along  with  Wbrth- 
ite,  near  Peterhoff,  in  boulders,  which  are  probably  derived  from  Fin¬ 
land.  It  is  crystallized  in  prisms,  united  together  in  very  delicate 
fibrous  masses.  On  being  separated,  the  fibres  are  found  to  bo 
three-sided  prisms,  in  which  two  of  the  sides  form  an  angle  of  45^ 
38',  and  the  third  seems  to  bo  at  right  angles  to  one  of  the  others. 
There  is  a  terminal  plane.  Hardness  =  that  of  quartz.  Sp.  gr.  = 
3.68.  It  is  colourless,  but  occasionally  presents  greyish  or  yellowish 
portions.  Translucent.  Fracture  uneven,  granular.  Lustre  vitreous, 
and,  on  the  more  distinct  cleavages,  pearly.  Gives  no  water  before  the 
blowpipe.  Infusible  in  fragments  and  in  powder.  F usible  with  diffi¬ 
culty,  along  with  borax  and  phosphate  of  soda.  According  to  an  analy¬ 
sis  by  M.  Komonen,  this  mineral  consists  of  silica  47.44,  and  alumina 
(with  a  little  oxide  of  iron)  52.54  =  99.98.  {Poggendorff's  Annul. 
1842,  No.  8,  from  paper  by  Nordenskidld  in  the  Act.  Soc.  Scient. 
Fenniccp,  vol.  i.  p.  372.) 

24.  Sulphuric  and  Molybdic  Acids. — Dr  Thomas  Anderson  of 
Leith  has  lately  made  some  experiments  on  the  relations  of  these 
two  acids.  The  molybdic  acid  dissolves  in  the  sulphuric,  but  the 
combination  cannot  be  made  to  crystallize  by  evaporation.  How¬ 
ever,  on  decomposing  iiudybdate  of  baryta  with  an  excess  of  sulphuric 
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acid,  and  evaporating  the  solution  over  sulphuric  acid,  a  crystallized 
compound  is  obtained,  which,  according  to  the  analysis  of  Anderson, 
consists  of  sulphuric  acid  57.3,  molybdic  acid  32.8,  water  and  loss  9.9, 
Two  isomeric  modifications  seem  to  be  indicated. — {Berzelius'  Jahres- 
Bericht,  1842.) 

25.  Calcareous  Rocks  pierced  by  Helices. — M.  Constant  Prevost 
exhibited  to  the  Societe  Philomatique  de  Paris,  numerous  speci¬ 
mens  of  a  very  compact  grey  limestone,  which  appeared  to  him  to 
have  been  deeply  perforated  by  Helices.  He  collected  these  speci¬ 
mens  himself,  in  1831,  on  Monte.  Pelegrino,  near  Palermo,  at  an 
elevation  of  about  200  metres  above  the  level  of  the  sea.  He  at 
first  supposed  that  the  perforations  were  the  w’ork  of  marine  litho- 
phagous  mollusca,  and  that  they  indicated  one  of  the  levels  of  the 
sea  at  a  remote  period  ;  but  the  irregular  and  sinuated  form  of  the 
cavities, — their  depth  (extending  to  12  and  15  centimetres), — their 
dimensions  (being  from  4  or  5  millimetres  to  4  centimetres  in 
breadth),—  and  above  all,  the  presence  of  a  Helix  of  different  ages, 
belonging  to  the  same  species,  and  each  individual  lodged  in  a  cavity 
exactly  proportioned  to  the  dimensions  of  the  shell, — led  him  to  the 
belief  that  the  Helices  had  themselves  scooped  out  their  abode.  The 
difficulty,  however,  of  understanding  how  they  could  accomplish  this, 
made  him  hesitate  in  announcing  publicly  the  fact  he  had  observed, 
until  new  facts,  and  more  direct  and  positive  observations,  had  con¬ 
firmed  his  opinion.  He  carefully  collected  fragments  of  the  perfo¬ 
rated  rock,  and  the  Helices  which  inhabited  it. 

In  1839,  when  the  Geological  Society  of  France  met  at  Boulogne- 
sur-mer,  M.  Constant  Prevost,  along  with  Messrs  Buckland  and 
Greenough,  who  attended  the  meeting,  discovered  perforations  pre¬ 
cisely  analogous  to  those  of  Palermo  in  an  equally  hard  limestone 
in  the  neighbourhood  of  Boulogne  (the  mountain  limestone),  and  Dr 
Buckland,  on  breaking  the  perforated  rock,  found  many  Helices  at 
the  bottom  of  the  cavities. 

This  new  instance,  although  strengthening  the  presumption  aris¬ 
ing  from  the  fact  observed  at  Palermo,  did  not  yet  definitely  settle 
the  question — Had  the  Helices  pierced  the  stone,  or  had  they  merely 
taken  advantage  of  the  old  perforations  of  marine  lithophagous  mol¬ 
luscs,  and  converted  them  into  a  residence  ?  At  the  meeting  of  the 
British  Association  at  Plymouth,  in  1841,  Dr  Buckland  remarked, 
in  reference  to  a  Memoir  by  Mr  Walker,  on  the  destructive  action 
of  Pholades,  that  all  the  perforations  observed  in  calcareous  rocks 
are  not  necessarily  the  work  of  marine  molluscs,  and  he  mentioned 
Helices  as  likewise  perforating  stones,  supporting  this  assertion  by 
the  observation  made  at  Boulogne  in  1839,  and  even  adding  that  Mr 
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Grecnough  had  positively  ascertained  the  action  of  the  Helix  aspcrsa 
on  limestone. 

To  the  facts  above  narrated,  and  the  authorities  just  cited,  M. 
Constant  Prevost  adds  a  circumstance  which  appears  to  him  to  con¬ 
firm  his  first  idea,  and  to  render  it  unquestionable  that  the  Helices 
Iiave  themselves  scooped  out  the  long  canals  at  the  bottom  of  which 
we  find  them.  Ho  pointed  out  the  fact,  in  one  of  the  specimens 
presented  to  the  Society,  that  the  bottom  of  one  of  the  largest  ca¬ 
vities  presented  an  exact  counterpart  to  the  form  of  the  Helix  which 
lodged  in  it :  a  small  projection  corresponds  exactly  to  the  depres¬ 
sion  at  the  origin  of  the  column,  and,  by  taking  an  impression  of  the 
cavity  in  plaster,  he  obtained  a  relief  which  in  no  respect  differed 
from  that  of  the  base  of  the  shell. 

The  Helix  found  at  Boulogne-sur-mer  was  the  common  //.  aspersn. 
Tliat  observed  at  Monte  Pelegrino  seemed  to  be  a  very  remarkable 
variety  of  that  species,  at  least  it  is  so  regarded  by  Rosmaesler,  who 
has  figured  it  under  that  name  in  his  Iconographia  of  Land  and 
Frc.sh-water  Shells,  pi.  xxii.  It  is  the  Helix  described  and  figured 
as  distinct,  under  the  nmuic  oi' H  lix  JIazztdi  by  Zau  and  Phillipi, 
and  under  that  of  H.  li-  tirngis  by  Menke. 

The  same  Helix,  now  found  alive  in  the  vicinity  of  Palermo,  is 
met  with  in  a  fossil  state  in  the  marine  tertiary  deposits  which 
surround  the  base  of  Monte  Pelegrino.  M.  Constant  Prevost  further 
remarked,  that  it  is  by  maceration,  or  by  chemical  action,  and  not  by 
a  mechanical  action,  that  the  Helix  corrodes  the  stone.  In  fact,  the 
compact  limestone  of  Monte  Pelegrino,  which  is  a  little  argillaceous 
and  bituminous,  is  traversed  in  every  direction  by  numerous  veins  of 
crystalline  limestone  ;  these  more  resisting  parts  are  seen  projecting 
like  a  kind  of  net-work  on  the  interior  walls  of  the  cavities,  which 
could  not  have  taken  place  if  the  calcareous  matter  had  been  re¬ 
moved  by  friction. 

M.  Constant  Prevost  terminates  his  communication  by  shewing 
how  important  it  is  that  geologists  should  not  confound  the  perfora¬ 
tions  which  may  have  been  produced  in  rocks  by  marine  molluscs 
with  those  of  Helices,  since  the  former,  observed  at  the  present  time 
on  very  elevated  parts  of  continents,  indicate  ancient  levels  of  tho 
sea,  or  the  relative  elevations  of  the  ground,  whereas  the  perforations 
of  the  Helex  indicate  nothing  of  that  nature. — From  L' Institut., 
April  1842,  p.  132. 

26.  On  the  residuum  of  the  Combustion  of  the  Diamond,  by  M. 
Pet:holdt. — l>y  repeating  the  experiments  of  Messrs  Dumas  and 
Stass,  in  order  to  determine  the  atomic  weight  of  carbon  by  the  com- 
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bustion  of  the  diamond,  Messrs  Erdmann  and  Marchand  have  ob¬ 
tained,  like  these  chemists,  a  residuum  of  very  small  volume,  scarcely 
perceptible  in  the  case  of  small  diamonds,  and  which  consisted  of  a 
reddish  substance,  the  parts  of  which  sometimes  presented  a  brilliant 
surface,  and  seemed  as  if  they  had  been  already  formed  and  enclosed 
in  the  fissures  of  the  burnt  mineral.  M.  Petzholdt  found  that  this 
residuum  (which  was  not  more  than  0.0072  gram,  in  a  dijimond  cf 
5.G314),  consisted  principally  of  a  great  number  of  small  plates  or 
scales,  among  which  were  found  mingled,  but  very  rarely,  softer 
and  more  rounded  parts.  Under  the  microscope  these  bodies  ap¬ 
peared  sonic  of  them  black  and  not  transparent,  others  like¬ 
wise  black,  but  passing  into  brown,  and  a  little  transparent ; 
others  also  were  transparent,  light  brown,  passing  into  yellow, 
and,  finally,  some  were  yellow  or  white.  With  regard  to  their 
internal  structure,  as  far  at  least  as  it  w  as  disclosed  by  the  micro¬ 
scope,  it  appeared  to  differ  in  an  equal  degree,  particularly  in 
.such  as  were  transparent  and  semi-transparent;  generally  it  ap¬ 
peared  granular  in  those  that  were  transparent  and  white,  radi¬ 
ated  or  plicate  in  the  yellow.  Sometimes  black  masses,  similar 
to  grains,  might  be  observed  here  and  there  in  the  substance  of  the 
transparent  splinters,  as  well  as  in  the  leaflets,  which  gave  those 
portions  a  browuiish  aspect  when  they  were  looked  at  with  the 
naked  eye.  The  most  interesting  circumstance  of  all  is,  that  in 
a  great  number  of  these  bodies,  we  distinctly  perceive  a  delicate 
net- work,  black  or  deep  brown,  with  hcxigonal  meshes,  many  of 
which  often  run  into  each  other,  and  bear  an  absolute  resemblance 
to  those  which  the  researches  of  the  microscope  discover  in  the 
parenchyma  of  plants.  Sometimes  this  net-work  appears  to  dis¬ 
solve,  or  rather  to  have  been  affected  in  such  a  way  that  its  con¬ 
tours  appear  to  become  confounded  and  disappear,  while  in  the 
other  parts  of  the  same  body  it  was  perfectly  entire. 

These  observations  give  rise  to  the  conjecture,  that  this  net¬ 
work,  and  the  black  substances  which  accompany  it,  are  nothing 
more  than  the  debris  of  vegetable  carbon,  the  combustion  of  which 
could  not  take  place  simultaneously  with  that  of  the  diamond, 
because  they  were  surrounded  by  bodies  incapable  of  burning. 

The  analysis  of  this  residuum  by  means  .of  the  blowpipe  for 
sale,  shews  that  it  consists  of  silica,  with  traces  of  iron. 

On  examining  the  diamonds  of  commerce  at  Dresden,  and 
those  of  the  mineralogical  collection  at  the  Royal  Museum,  !M. 
Petzhold  has  again  found  among  many  of  them  the  same  plates 
or  scales,  and,  in  the  middle  of  one  of  them,  a  small  brown, 
transparent,  triangular  leaflet,  in  which  he  remarked  one  of  these 
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reticulations  in  question,  although  already  in  a  state  of  dissolution. 
This  seems  to  confirm  the  opinion  of  Messrs  Erdmann  and  Mar* 
chand,  that  these  bodies  arc  all  formed  in  the  fissures  of  the 
diamond  in  which  they  are  enclosed,  and  it  tends  to  support  the 
notions  which  M.  Liebig  has  expressed  in  his  Organic  Chemistry, 

respecting  the  constitution  of  the  diamond _ From  L'lnstitut.,  21st 

July  1842,  p.  260. 


MISCELLANEOUS. 

27.  Indian  Isinglass _ Isinglass,  as  is  well  known,  is  manufactured 

from  the  swimming-bladders  or  sounds  of  certain  fish.  Of  these  the 
large  sturgeon,  caught  in  several  rivers  of  Russia,  furnishes  the  best, 
or  is  the  best  prepared;  selling  by  wholesale  at  10s.  to  12s.  the 
pound,  whilst  the  Brazilian  or  North  American  only  fetches  from 
2s.  fid.  to  3s.  fid.,  and  there  are  inferior  qualities  realizing  no 
more  than  9d.  The  value  of  this  seemingly  trifling  article  to  Russia 
may  be  inferred  from  the  annual  imports  into  England,  which  vary 
from  1800  to  2000  hundredweight. 

After  an  occupation  of  Calcutta  of  more  than  a  century,  and  a 
territorial  possession  of  Bengal  of  eighty  years,  an  individual, 
writing  anonymously  in  a  periodical,  acquainted  the  Indian  public 
with  the  novvl  facts,  not  merely  that  the  waters  of  India  produced  in 
plenty  fishes  that  would  furnish  isinglass,  but  that  a  trade  in 
this  commodity  had  long  been  carried  on  (it  turns  out  from  time 
immemorial)  between  the  Indian  fishermen  and  the  Chinese,  who, 
not  satisfied  with  the  products  of  the  Ganges,  ransacked  the  whole 
of  the  archipelago  for  parts  of  fish  yielding  isinglass,  or  a  gelatinous 
substance  very  much  akin  to  it.  They  have  extended  their  re¬ 
searches  even  to  Bombay  ;  whence  upwards  of  5000  hundredweight 
of  “  shark  fins  and  fish  maws’*  were  exported  to  China  in  1837-38  ; 
fish  maws,  though  known  by  name,  being  quits  unknown  in  their 
nature  till  Dr  Royle,  after  great  difficulty,  obtained  specimens 
through  the  house  of  Forbes  and  Co.  “  On  examination,  these 
proved  to  be  composed  of  a  sack-like  membrane,  which  had  been 
split  open,  of  a  light  colour,  and  semi-transparent,  resembling  the 
ordinary  qualities  of  isinglass  in  appearance.”  It  is  also  said 
that  the  Chinese,  after  exporting  the  roughly-cured  Ganges  isin¬ 
glass,  refine  some  of  it,  and  reimport  it  at  a  large  profit. 

Attention  has  also  been  paid  to  the  isinglass  itself,  specimens 
of  which  have  been  forwarded  to  Europe,  some  prepared  under 
the  inspection  of  Mr  M'Cleland,  of  the  Bengal  medical  service. 
The  less  scientifically-prepared  .samples  were  valued  at  Is.  8d. 
and  4s.  per  pound;  that  prepared  under  the  inspection  of  Mr 
M  ClelanJ,  of  tlio  Bengal  medical  service,  produced  Is.  7d.;  the 


190  detent ijic  Intelligence — Miscellaneous. 

mere  cost  of  which,  in  India,  including^  the  purchase  and  prepa¬ 
ration,  was  only  Is.  Id.  per  pound  ;  but  subsequent  expenses,  and 
duties  of  various  kinds,  rendered  the  whole  cost  threefold  the 
amount  realized  by  the  sale.  Subjected  to  scientific  analysis,  the 
Indian  isinglass  differs  but  little  from  the  Russian.  It  is  of  so 
much  less  market  value,  partly  because  it  is  new  and  the  supply 
uncertain  ;  partly  from  the  form  in  which  it  has  been  brought  to 
England,  which  is  favourable  to  adulteration ;  but  chiefly  from 
the  want  of  care  in  the  preparation,  an  unpleasant  ^shy  smell 
remaining,  which  renders  it  impossible  to  bring  it  into  use  here 
for  culinary  purposes.  Some  importations,  however,  have  taken 
place,  nor  is  the  article  now  unknown  to  the  London  brokers;  so 
that  there  is  every  prospect  of  a  new  and  profitable  .source  of  com¬ 
merce  being  opened  to  India,  if  care  and  capital  be  applied  to 
the  preparation  of  the  isinglass. 

28.  Ancient  Fable  of  Colossal  Ants  producing  Gold.* — One  pas¬ 
sage  will  satisfactorily  explain  the  extravagant  fable  related  by 
the  Greeks,  and  repeated  by  travellers  in  the  middle  ages,  of  ants 
as  big  as  foxes,  who  produce  gold.  The  passage  states,  that  the 
tribes  of  various  names  who  dwell  between  the  Meru  and  Man- 
dara  Mountains,  brought  lumps  of  gold,  of  the  sort  called  paip- 
pilika,  or  ant  gold, — so  named,  because  it  was  dug  out  by  the  com¬ 
mon  large  ant  or  pipilika.  It  was,  in  fact,  believed  that  the 
native  gold  found  on  the  surface  of  some  of  the  auriferous  deserts 
of  northern  India  had  been  laid  bare  by  the  action  of  these 
insects ; — an  idea  by  no  means  irrational,  although  erroneous, 
but  which  grew  up,  in  its  progress  westward,  into  a  mon¬ 
strous  absurdity.  The  native  country  of  these  tribes  is  that  de- 
sciibed  by  the  Greeks,  the  mountains  between  ilindoostan  and 
Thibet;  and  the  names  given  are  those  of  barbarous  races  still 
found  in  those  localities. 

29.  On  the  Transformations  which  have  leenproduced  in  Turf  by  the 
Essence  of  Turpentine,  or  by  a  composition  isomeric  with  it.  By  M. 
Forchhammer. — Extensive  researches  have  demonstrated  that 
Denmark  was  formerly  covered  with  a  forest  of  firs,  and  that  this 
vegetation  had  already  disappeared  at  a  period  so  remote,  that 
there  remains  no  historical  or  traditional  trace  of  it.  The  stems 
and  roots  of  magnificent  firs  are  now  found  in  the  greater  part 
of  the  peat -bogs  of  the  country;  and  M.  Steenstrup  has  recently 
discovered  in  these  some  crystals,  which  have  such  a  resemblance 


*  From  a  paper  re.id  to  the  Koyal  Asiatic  Society,  by  Professor  Wilson, 
“  On  a  portion  of  the  Mahubharata,”  &c. 
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to  the  scheererite  of  Uznach,  in  Switzerland,  that  they  were  at  first 
taken  for  that  mineral  substance.  M.  Forchhainmer,  who  has 
studied  these  crystals,  has  found  that  they  are  composed  of  two 
substances,  to  one  of  which  he  gives  the  name  of  Tccorctine,  on  ac¬ 
count  of  the  facility  with  which  it  enters  into  a  state  of  fusion  ; 
to  the  other,  that  of  Phglloretine,  because  it  crystallizes  in  fine 
leaflets.  These  two  substances  may  be  separated,  by  dissolving 
the  crystals  in  boiling  alcohol. — From  L'Institiit.,  June  16,  1842, 
p.  217. 

30.  On  the  Preservation  of  Flowers. — To  preserve  flowers  fresh.  It 
is  now,  alas !  a  long  eighteen  years  ago  since  we  first  saw,  in 
the  drawing-room  of  a  gentleman  now  no  more,  in  the  hot,  dry 
weather  of  the  dog-days,  flowers  preserved  day  after  day  in  all 
their  freshness  by  the  following  simple  contrivance  : — A  flat  dish 
of  porcelain  had  water  poured  into  it;  in  the  water  a  vase  of 
flowers  was  set ;  over  the  whole  a  bell-glass  was  placed,  with  its 
rim  in  the  water.  This  was  a  “Ward’s  case”  in  principle, 
although  different  in  its  construction.  The  air  that  .surrounded  the 
flowers,  being  confined  beneath  the  bell-glass,  was  constantly 
moist  with  the  water  that  rose  into  it  in  the  form  of  vapour.  As 
fast  as  the  water  was  condensed,  it  ran  down  the  sides  of  the 
bell-glass  into  the  dish  ;  and  if  means  had  been  taken  to  enclose 
the  water  on  the  outside  of  the  bell  glass,  so  as  to  prevent  its 
evaporating  into  the  air  of  the  sitting-room,  the  atmosphere 
around  the  flowers  would  have  remained  continually  damp. 
W  hat  is  the  explanation  of  this  ?  Do  the  flowers  feed  on  the 
viewless  vapour  that  surrounds  them  ?  Perhaps  they  do  ;  but  the 
great  cause  of  their  preserving  their  freshness,  is  to  be  sought  in 
another  fact.  When  flowers  are  brought  into  a  sitting-room  they 
fade,  because  of  the  dryness  of  the  air.  The  air  of  a  sitting-room 
is  usually  something  drier  than  that  of  the  garden,  and  always 
much  more  so  than  that  of  a  good  green-house  or  stove.  Flowers, 
when  gathered,  are  cut  off’  from  the  supply  of  moisture  collected 
for  them  by  their  roots,  and  their  mutilated  stems  are  far  from 
having  so  great  a  power  of  sucking  up  fluids  as  the  roots  have. 
If,  then,  with  diminished  powers  of  feeding,  they  are  exposed  to 
augmented  perspiration,  as  is  the  case  in  a  dry  .sitting-room,  it  is 
evident  that  the  balance  of  gain  on  the  one  hand  by  the  roots, 
and  of  loss  on  the  other  hand  by  their  whole  surface,  cannot  be 
maintained.  The  result  can  only  be  their  destruction.  Now,  to 
place  them  in  a  damp  atmosphere,  is  to  restore  this  balance ; 
because,  if  their  power  of  sucking  by  their  wounded  ends  is 
diminished,  so  is  their  power  of  perspiring ;  for  a  damp  atmos- 
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phere  will  rob  them  of  no  water,  ilence  they  maintain  their 
freshness.  The  only  difference  between  plants  in  a  Ward’s 
case,”  and  flowers  in  the  little  apparatus  just  described,  is  this — 
that  the  former  is  intended  for  plants  to  grow  in  for  a  consider¬ 
able  space  of  time,  w  hile  the  latter  is  merely  for  their  preservation 
for  a  few  days ;  and  that  the  air  which  surrounds  the  flowers  is 
always  charged  with  the  same  quantity  of  vapour,  but  will  vary 
with  the  circumstances,  and  at  the  will  of  him  who  has  the 
management  of  it.  We  recommend  those  who  love  to  see  plenty 
of  fresh  flowers  in  their  sitting-rooms  in  dry  weather,  to  procure 
it.  The  experiment  can  be  tried  by  inserting  a  tumbler  over  a 
rosebud  in  a  saucer  of  water. — Gardeners'  Chromele. 


NEW  PUBLICATIONS. 

We  have  received  among  others  the  following  works,  which 
we  recommend  to  the  attention  of  our  readers : — 

1.  W.  E.  Redfield  on  Whirlwind  Storms ;  with  replies  to  the  Objec¬ 
tions  and  Strictures  of  Dr  Hare.  New  York.  1842. 

2.  An  Introduction  to  Entomology,  or  Elements  of  the  Natural  His¬ 
tory  of  Insects ;  by  Messrs  Kirby  and  Spence.  Two  volumes  8vo.  Long¬ 
man,  Brown,  Green,  and  Longmans,  London.  1843.  The  siath  edition 
of  these  admirable  volumes, 

3.  Descriptive  and  Historical  account  of  Ilj  draulic  and  other  machines 
for  raising  water,  ancient  and  modern ;  including  the  progressive  deve¬ 
lopment  of  the  Steam  Engine ;  by  Thomas  Ewbank.  Illustrated  by  nearly 
three  hundred  Engravings.  One  volume  8vo,  pp.  682.  Tilt  and  Bogue, 
Fleet  Street,  London.  1842.  The  English  edition  of  a  valuable,  very  in¬ 
teresting,  and  amusing  work. 

4.  Nomenclator  Zoologicus,  continens  Nomina  Systematica  Genera 
Animalium,  Tam  viventium  quam  Fossilium ;  auctorc  L.  Agassiz.  Fas¬ 
ciculus  II.  continens  Aves.  Solodur,  1842.  This  work,  when  finished, 
wilt  become  indispensable  to  every  naturalist. 

5.  Sketch  of  the  Geology  of  Moray ;  by  Patrick  Duff,  Esq.  8vo.  With 
Plates.  Forsyth  and  Young,  Elgin.  A  lucid  geological  account  of  a  small 
but  interesting  district. 

G.  On  the  Yoltaic  Circuit ;  by  Alfred  Smee,  F.R.S. 

7.  Popular  Conchology,  or  the  Shell  Cabinet  arranged,  being  an  Intro¬ 
duction  to  the  modern  System  of  Conchology ;  by  Agnes  Callow.  Il¬ 
lustrated  by  figures  of  all  the  genera.  Small  8vo.,  pp.  300.  Longman, 
Brown,  Green  and  Longmans,  London.  A  pleasant,  useful,  and  well  il¬ 
lustrated  volume. 

8.  The  employment  of  the  Microscope  in  Medical  Studies  ;  by  John 
Hughes  Bcnnet,  M.D.,  Lecturer  on  Clinical  Medicine,  &c.  Maclachlan 


Xe/r  Piiblicatiini.^. 

and  Stewart,  l''.tliiiliur4li.  An  iulerestiny  lU.-ti-onrst'  nn  n  verii }to]iulnr  unh- 
■Ject. 

i).  Mcinoire  sur  les  Kaolins  on  Ar^ilcs  a  Porcelaiiie ;  par  MM.  Alex¬ 
andre  Brongniart  et  Malaguti.  4to.  Paris,  1841.  The  most  philosophical 
essay  on  the  Vorcelain  Earth  ue  have  met  with. 

10.  Rede  zuin  Andenken  an  Dr  Ignaz  Dellinger ;  von  Dr  Fr.  v.  Wal- 
tlier.  Miinelien  4to.  1841.  An  excellent  hiography  of  a  distinguished 
physiologist. 

11.  On  the  Fossils  of  the  ^lountain  Dimestonein  Ireland,  as  compared 
with  tho.se  of  Great  Britain  ;  hy  R.  Griffith,  F.K.S.E..  &c.  4to.  A  vnln- 
tthle  geologiral  document. 

12.  Kecherehes  sur  certaincs  eirconstances  qui  influent  sur  la  Tempera¬ 
ture  du  point  d’chuillition  dcs  liquidcs  ;  par  W.  F.  Marcet.  4to.  1842. 

13.  Elements  of  Electro-Metallurgy;  by  Alfred  Smee,  F.R.S.  Parts 
4,  5,  G,  7.  Palmer,  London.  A  work  now  nearly  completed,  the  best  on 
Electro-Metallurgy  in  our  language. 

14.  Ninth  Annual  Report  of  the  Royal  Cornwall  Polytechnic  Society. 

1841.  J.  Trathan,  Falmouth.  The  record  of  the  ninth  Session  of  a  very 
useful  association. 

15.  What  to  Teach,  and  how  to  Teach,  &c. ;  by  II.  Mayhew’.  8vo’ 
William  Smith.  London. 

1C.  American  Repertory  of  Arts,  Sciences,  and  Manufiicturcs.  1841. 
New  York. 

17.  Proceedings  of  the  American  Academy  of  Sciences  of  Philadelphia, 

1842. 

18.  Report  of  a  Committee  appointed  by  the  British  Association  “  to 
consider  the  rules  by  which  the  Nomenclature  of  Zoology  may  be  estab¬ 
lished  on  a  uniform  and  permanent  basis.”  1842. 

li)  Fixperimental  Inquiry  into  the  advantages  attending  the  use  of 
Cylindrical  Wheels  on  Railways ;  by  W.  J.  Macquorn  Rankine,  Esq., 
Civil  Engineer.  R.  Grant  and  Sons,  Edinburgh.  The  first  publication  of 
a  yo  ’vg  and  promising  engineer. 

20.  Memoir  of  William  Maehire,  Esq.,  late  President  of  the  Academy' 
of  Natural  Sciences  of  Philadelphia  ;  bv  S.  G.  Morton,  M.D.  Philadel¬ 
phia.  1841.  The  biography  of  an  e.reellent  man  and  active  geologist. 

21.  Boston  Journal  of  Natural  History.  Boston. 

22.  Professor  Silliman’s  Address  before  the  Association  of  American 
Geologists  and  Naturalists.  Held  in  Boston,  April  25-.30, 1842.  The 
best  view  of  the  present  state  of  geology  in  Ainerira. 

2.3.  Zoology  of  the  voy.age  of  II.M.S.  Beagle.  Edited  by  Charles 
Darwin,  Esq.,  F.R.S.  Part  V.  Reptiles  by  Thomas  Bell,  Esq.,  F.R.S. 
No.  1. 

24.  Illustrations  of  the  Zoology  of  Southern  Africa  ;  by  Andrew  Smith, 
M.D.,  No.  10. 

25.  Journal  of  the  Asiatic  Society  of  Bengal. 

20.  Report  of  Mr  Owen’s  Monograjih  on  th<‘  Apteryx  Australis. 

27.  The  Maryland  Medic:;!  .Jonrn:d. 
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IJst  uj  Pafeuts  giautetl  far  of  land  from  20///  September  to 

22d  December  1842. 

1.  To  Charles  Wii.LiAM  Firchilu,  of  Wesley  Park,  in  the  jjarish  of 
Noi  tlifield,  in  the  county  of  Woicester,  faiiiier,  “  an  improved  propelling 
apparatus  for  marine  and  other  purposes."’ — 2(ith  September  1842. 

2.  To  Ldavin  Ward  Trent  of  Old  Ford  Bow,  in  the  county  of  Middle¬ 
sex,  rope  maker,  “  an  improved  mode  of  preparing  oak\im  and  other  fibrous 
substriuces  for  caulking  ships  .and  other  vessels.” — 20th  September  1842. 

.1.  To  1’eter  Kaoenbusch,  of  Wetter  on  Khur,  in  Westphalia,  in  the  king¬ 
dom  of  Prussia,  dyer,  now  residing  in  the  parish  of  Lyth,  in  the  county  of 
York,  in  England,  *•  certain  improvements  in  the  treatment  of  the  alum  rock 
or  schist,  and  in  the  manufacture  and  application  of  the  products  derivi’d 
till  refiom.” — 29th  September  1842. 

4.  To  Henry  Bf.wley.  of  Dublin,  in  the  county  of  the  city  of  Dublin, 
licentiate  apothecary  and  chemist,  ■'  an  improved  ch.Tlybeate  water.’’— 4tli 
October  1842. 

To  Alfred  Jeffery, of  Tdoyd's  Street,  Pentonviile,  in  the  county  of 
Middlesex,  gentleman,  “  a  new  method  of  prep.iring  masts,  spars,  and  other 
wood  for  ship-building  and  other  purposes.” — Ifith  October  1842. 

C.  To  Claude  Edward  Deutsche,  of  Fricour’s  Hotel,  St  Martin’s  Lane, 
in  the  county  of  Middlesex,  gentleman,  beinga  communication  from  abro.ad, 
“  iinprovemeuts  in  combining  materials  to  be  used  for  cementing  purposes, 
and  for  the  preventing  the  passage  of  fluids,  and  also  for  forming  articles 
from  such  composition  of  materials.” — 18th  October  1842. 

7.  To  John  Ridsdai.e  of  Leeds,  in  the  county  of  York,  “  improvements 
in  preparing  fibrous  materials  for  wc.aving,  and  in  sizing  warps.” — 20th 
October  1842. 

8  To  Samuel  C  arson,  of  York  Stre(>t,  Covent  Garden,  in  the  co\inty  of 
Middlesex,  gentleman,  “  improvements  in  purifying  and  preserving  animal 
substances.” — 20th  October  1842. 

9.  To  Henry  Brown,  of  Selkirk,  manufacturer,  .and  Thomas  Walker, of 
the  same  place,  manufacturer,  '•  improvements  on  M'o<dlen  carding  engines.” 
—  20th  October  1842. 

10.  To  .\LruoNSEDE  Trolsbrioux,  of  Gre.Tt  Russel  .Street,  Bloomsbury, 
in  the  county  of  Middlesex,  gentleman,  being  a  communication  from  abroad, 
“  improvements  in  lithographic  and  other  printing  presses.” — 20th  Octoln'r 
1842. 

1 1.  To  John  Varley,  of  Colne,  in  the  county  of  Lanea.ster,  engineer,  and 
Edmonson  Varley  of  the  same  pl.ace,  cotton-manufacturer,  ”  certain  im¬ 
provements  in  steam-engines.’" — 2Cth  October  1842. 

12.  To  James  Hyde  of  Duckenfield,  Cheshire,  mechanic,  .and  John  Hyde 
of  the  same  place,  cotton-spinner  and  manufacturer,  “  a  certain  improvement 
or  improvements  in  the  machinery  used  for  preparing  cotton,  wool,  silk,  tlax^ 
and  similar  fibrous  material  fin-  spinning  (otton."' — fld  November  1842. 
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II.  To  John  Ct.ay,  of  Cotlintlia:ii,  in  tlit*  rciinty  of  York,  "cntlem.m^ 
and  Fkkdf.uk  k  I'ose.nborg  of  .Si  ulcoatos,  in  tlic  couiify  of  York,  gentleman, 

“  improvements  in  arranging  and  setting  up  types  for  printing.” — 2d  No- 
vemlter  11U2. 

14.  To  James  riLintow,  of  Tottenliaiii  Green,  in  the  county  of  Middlesex, 
engineer,  “  cert.ain  improvements  in  the  applieation  of  steam,  air,  and  other 
vapours  and  gaseous  agents  to  the  production  of  motive  power,  and  in  the 
niaehinery  by  which  the  same  is  effected.’’ — 7th  November  1842. 

15.  To  Francis  IIouriliac  Condktj,  of  llighgate,  in  the  county  of 
Middlesex,  civil  engineer,  lieing  a  communication  from  abroad,  *•  improve¬ 
ments  in  the  cutting  and  shaping  of  wood,  and  in  the  machinery  for  that 
purpose.” — 9th  November  1842. 

16.  To  John  Mitchell,  of  Birmingham,  in  the  county  of  Warwick,  steel- 
pen  mar.ufac  turcr,  “  a  certain  improvement  in  the  manufacture  of  metallic 
pen.s,  and  a  certisin  improvement  in  the  manufacture  of  penholders.” — 11th 
November  1842. 

17.  To  Henry  Clarke,  of  Drogheda,  in  tiu!  county  of  T.outh,  in  the  king¬ 
dom  of  Ireland,  linen  menh.''.nt.  “improvements  in  machinery  for  lapping 
and  folding  all  descriptions  of  fabrics,  whether  woven  by  hand  or  power.’’ — 
17th  November  1842. 

18.  To  John  Spinks,  the  younger  of  John  Street,  Bedford  Eow,  in  the 
county  of  Middlesex,  gentleman,  “  an  improved  apparatus  for  giving  elas¬ 
ticity  to  certain  p.arts  of  railways,  and  other  c.arriages  requiring  the  same,” 
being  a  communication  from  abroad. — 21st  November  1812. 

19.  To  Thomas  Wriqley,  of  Bridge  Hall  Mills,  Bury,  Lancaster,  paper 
manufacturer,  “  certain  improvements  in  machinery  for  manufacturing 
p.aper.” — 28th  November  1842. 

to.  To  William  Coley  Jones  of  Vaiixhall  Walk,  in  the  p.arish  of  Lam¬ 
beth,  in  the  county  of  Surrey,  chemi.st,  improvements  in  treating  or  opc- 
r.'iting  upon  a  certain  unctuous  substance,  in  oinler  to  obtain  products  there¬ 
from,  for  the  manufacture  of  candles  .and  other  puriioses.” — 7th  December 
1842. 

21.  To  Charles  Maurice  Elizee  Sautter,  of  Austin  Friars,  in  the  city 
of  i.e.ndon,  gentleman,  being  a  communication  frem  abroad,  “  improvements 
in  the  manufacture  of  sulphuric  .acid.’’ — 7th  December  1842. 

22.  To  Don  Pedro  1’ouchant,  of  Glasgow,  civil-engineer,  “a  certain  im¬ 
provement  or  improvements  in  the  con.stiuction  of  machinery  for  manufac¬ 
turing  sugar.” — 7th  December  1842. 

2:$.  To  Charles  Heard  Wild  of  Birmingham,  in  the  county  of  War¬ 
wick,  enginccT,  “  an  improved  switch  for  railway  purposes.’’ — 7th  Decem¬ 
ber  1842. 

24.  To  John  Browne,  of  Chaidottc  Street,  Portland  Pl.aee,  in  the  county 
of  .Middlesex,  Esquire,  “  improvements  in  the  manufacture  of  mud-boots 
and  overalls.” — 7th  December  1842. 

•J."#.  To  MTi.liam  Coley  Jones  of  Vauxhall  Terrace,  In  the  county  of 
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SlUivy,  i)rncti<-:\l  C'liPiuist,  .‘ind  (Jr.oniiK  Fi.no u^son  Wh.'on  of  Vnuxliall, 
ill  the  same  rounty,  gentleman.  *•  improvemonts  in  operating  upon  certain 
organic  bodies  or  substances,  in  order  to  obtain  products  or  materials  there¬ 
from,  for  the  manufacture  of  candles  and  other  purposes.” — 7th  Ueeeiuber 
1»42. 

20.  To  Willi .\.M  Losii,  of  Nen  castlc-on-Tyne,  Esquire,  “  improvements 
in  the  construction  of  wheels  for  carriages  .and  locomotive  engines  intended 
to  be  employed  on  railways.’’ — 9th  Dei  ember  ir42. 

27.  To  TnoM.\s  Caudwell  of  Bombay,  in  the  East  Indies,  merchant, 
“  improvements  in  the  construction  of  presses  for  compressing  cotton  and 
other  articles.’’ — 9th  December  1842. 

28.  To  Charles  Augustus  rRELLEii.  of  East  Cl-.eap,  in  the  City  of  Lon¬ 
don,  merchant,  being  a  communication  from  abroad,  “  improvements  in  ma¬ 
chinery  for  preparing,  combing,  and  drawing  wool  and  goat's  hair.” — 9th 
December  1842. 

29.  To  Thomas  Seville,  of  Boyton,  in  the  county  of  Lancaster,  cotton- 
spinner,  ‘‘  certain  improvements  in  machinery  used  in  the  preparing  and 
spinning  of  cotton,  flax,  and  other  fibrous  substances.” — !tth  December  1842. 

30.  To  William  Young  of  Queen  Street,  in  the  city  of  London,  lamp- 
maker,  “  improvements  in  lumps  and  candlesticks.’’ — 12th  December  1842. 

31.  To  George  Edmund  Donistuorpe,  of  Bradford,  in  the  county  of 
York,  top-manufacturer,  “  improvements  in  combing  and  drawing  wool  and 
certain  descriptions  of  hair.” — 12th  December  1842. 

32.  To  John  Bishop  of  Poland  Street,  in  the  county  of  Middlesex,  jew¬ 
eller,  '•  improvements  in  apparatus  used  for  retarding  carriages  on  railways, 
parts  of  which  are  .applicable  for  portioning  power,  and  improvements  in 
steam-cocks  or  plugs.” — 12th  December  1842. 

33.  To  Isha.m  Uaggs,  of  Wharton  Street,  in  the  county  of  Middlesex, 
chemist,  “  improvements  in  the  production  of  light.” — 13th  December  1842. 

34.  To  Garriel  Hippolite  Moreau,  of  I.eicester  Square,  in  the  county 
of  Middlesex,  gentleman,  “  certain  improvements  in  steam-generators.” — 
13th  December  1842. 

35.  To  John  George  Bodmer  of  Manchester,  in  the  county  of  I.ancas- 
ter,  engineer,  “  certain  improvements  in  the  manufacture  of  metallic  hoops 
and  tyres  for  wheels,  and  in  the  method  of  fixing  the  same  for  use,  .and  also 
improvements  in  the  machinery  or  apparatus  to  be  employed  therein.” — 
19th  December  1842. 

36.  To  William  I.omas  of  Manchester,  in  the  county  of  Lancaster, 
worsted-spinner,  and  Isaac  SiiiMWELL.of  the  same  place,  worsted-spinner, 

certain  improvements  in  the  manufacture  of  fringes,  cords,  and  other  simi¬ 
lar  small  wares  ;  .and  also  in  the  machinery  or  apparatus  for  producing  the 
same.” — 2tst  December  1842. 

37.  To  Moses  Poole  of  Lincoln’s  Inn,  in  the  county  of  Middlesex,  gen¬ 
tleman,  being  a  communication  from  abroad,  “  improvements  in  dressing 
mill-stones.’’ — 22d  December  1842. 

38.  To  William  Palmer  of  Sutton  Street.  Clerkenwell,  in  the  county  of 
Middlesex,  manufacturer,  “  improvements  in  the  manufacture  of  candles.” 
— 22d  December  1842. 
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Sketch  of  the  Writings  and  Philosophical  Character  of  Augus¬ 
tin  Pgramus  Becandolle,  Professor  of  Natural  History  at 
the  Academy  of  Geneva,  ^'c.  ^c*  By  Charles  Daubeny, 
M.D.,  F.R.S.,  &c.,  Professor  of  Chemistry  and  of  Botany  in 
the  University  of  Oxford.  Communicated  to  this  Journal 
by  the  Author. 

The  name  of  Decan dolle  is,  I  conceive,  familiar  to  the  ears 
of  most  persons  of  education,  as  that  of  an  individual  eminent 
in  the  ranks  of  modern  naturalists — holding  a  place  amongst 
botanists  of  the  age  which  has  just  gone  by,  similar  to  that 
which  Linnaeus  and  Tournefort  might  have  filled  at  an  ante¬ 
cedent  epoch,  or  which  Brown  and  Hooker  occupy  in  the 
present. 

But  I  question,  nevertheless,  whether  those  I  now  address 
are  in  general  acquainted  with  the  peculiar  grounds  upon 
which  his  scientific  reputation  is  based,  and  whether  they 
may  not  regard  him  simply  as  one  of  those  individuals  who 
signalized  themselves  in  their  day,  either  by  the  discovery  of 
new  plants,  or  by  their  extensive  acquaintance  with  those  which 
the  researches  of  others  had  already  brought  to  light. 

Were  such  the  case,  I  certainly  should  not  have  chosen  for 
the  subject  of  a  communication  to  the  Ashmolean  Society  a 
topic  like  the  present ;  for  although  prompted  to  the  task 


*  Read  before  the  Ashmolean  Society  of  Oxford,  February  13. 1843. 
VOL.  XXXIV.  NO.  Lxyiir.-— APRIL  1843.  o 


198 


Dr  Daubeny  cn  the  Writings  and 

now  entered  upon  by  a  sense  of  the  obligations  I  owe  to  this 
great  botanist,  not  only  in  common  with  all  who  have  studied 
his  works,  but  also  more  particularly  for  many  acts  of  per¬ 
sonal  kindness,  and  much  information  liberally  afforded  me 
during  my  former  residence  at  Geneva ;  yet  I  should  despair 
of  being  able  to  interest  you  in  my  delineation  of  his  scientific 
character,  if  accuracy  of  observation,  and  a  retentive  memory, 
applied  to  the  subjeet-matter  of  botany,  had  constituted  the 
only  traits  by  which  he  stood  remarkable  amongst  his  fellows. 

But  I  flatter  myself,  that  a  sketeh  of  his  several  contribu¬ 
tions  to  science,  and  of  the  qualities  of  mind  displayed  in  his 
mode  of  handling  the  subjects  they  embrace,  will  possess 
some  interest,  not  only  as  it  ]may  lead  to  a  higher  estimate 
of  the  branch  of  natural  history  to  which  they  relate,  but 
also  because  it  will  enable  you  to  trace  the  steps  by  which  a 
great  mind  was  enabled  to  ascend  to  many  important  gene¬ 
ral  principles,  not  by  mere  happy  guesses  at  truth,  but  by  a 
gi’adual  and  laborious  accumulation  of  facts — a  pow'cr  of  as¬ 
similating,  as  it  were,  and  combining  into  an  harmonious 
whole,  the  discoveries  of  other  men,  together  with  a  singular 
sagacity  in  deducing  conclusions  from  the  data  he  had  thus 
collected- 

Augustin  Pyramus  Decandolle  was  born  at  Geneva  in  the 
year  1778,  within  a  month,  it  has  been  remarked,  of  the  death 
of  Linnaeus.*  He  was  distinguished  from  his  infancy  by  a 
most  retentive  memory ,t  and  by  a  fondness  and  aptitude  for 
study  ;  but  it  is  remarkable,  that  his  earliest  tastes  were  ex¬ 
clusively  literary,  and  that  he  had  acquired  in  his  boyhood 
a  great  facility  in  composing  verses,  which,  indeed,  he  re¬ 
tained  ever  afterwards,  though  I  am  not  aware  of  any  poetry 
having  been  published  under  his  name.  To  these  literary  oc¬ 
cupations  of  his  youth,  antecedent  to  his  devotion  to  natural 
history,  I  should  be  disposed  to  attribute,  the  purity  of  his 
language,  the  remarkable  clearness  and  sustained  energy  of 

*  Also,  as  Flourens  states,  two  months  after  the  death  of  Ilallcr,  and 
three  months  after  that  of  Bernard  de  J ussieu. 

t  He  has  been  known  to  repeat  every  word  of  a  copy  of  verses  after  hear¬ 
ing  them  once  recited. 
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his  style,  and  the  absence  at  once  of  those  affectations,  and 
those  involved  periods,  which  too  often  disgust  or  embarrass 
us  in  the  writings  of  other  men  of  science. 

Those  who  have  perused  the  works  of  the  late  Sir  John 
Leslie,  or  of  the  still  more  celebrated  John  Hunter,  not  to  al¬ 
lude  to  men  of  less  name  and  distinction,  will  be  sensible,  by 
the  aid  of  contrast,  how  much  the  reception  of  scientific 
truths  is  promoted  by  the  power  which  Monsieur  Decandolle 
had  acquired,  from  an  early  familiarity  with  the  purest  models 
of  style,  no  less  perhaps  than  from  his  own  natural  clearness 
of  conception,  of  presenting  before  us,  without  study  or  pre¬ 
meditation,  that  copious  flow  of  ideas  with  which  his  mind 
was  fraught  on  all  subjects  connected  with  his  favourite 
science,  in  language  so  perfectly  precise,  and  in  an  order  so 
completely  methodical. 

At  length,  after  he  had  in  some  measure  satiated  himself 
with  the  sweets  of  elegant  literature,  a  love  for  botany  ap¬ 
pears  to  have  been  awakened  in  his  mind  by  an  attendance 
on  the  lectures  of  Professor  Vaucher*  of  Geneva,  who  lived 
long  enough  to  have  the  satisfaction,  at  a  later  period,  of  see¬ 
ing  his  former  pupil  in  undisputed  possession  of  the  fore¬ 
most  rank  amongst  European  naturalists. 

At  the  age  of  18,  in  the  year  1796,  he  went  to  Paris, t  where 
a  taste  for  physical  science,  which  had  been  suspended  for  a 
while  by  the  atrocities  and  by  the  vandalism  of  the  Revolu¬ 
tion,  began  to  revive. 

Here  he  attended  the  lectures  of  Vauquelin,  Cuvier,  Four- 
croy,  and  others,  and  contracted  a  friendship  with  Desfon- 
taines  and  Lamarck. 

The  former  had,  in  1787,  established  that  important  gene- 


*  Flourens,  in  his  Elogc  of  Decandolle,  which  has  reached  me  since  the 
present  memoir  was  drawn  up,  attributes  the  awakening  of  a  taste  for  bo¬ 
tany  in  the  mind  of  Decandolle  to  another  circumstance,  namely,  to  his 
taking  refuge,  when  a  boy,  with  his  mother  and  brother,  whilst  the  French 
were  besieging  Geneva  in  1792,  in  a  village  situated  at  the  foot  of  the  Jura, 
where  he  amused  himself  in  collecting  wild  plants.  The  statement  given 
in  the  text  was  taken  from  the  sketch  of  Decandolle ’s  life  given  in  the  Fe¬ 
deral  newspaper  by  a  distinguished  fellow-citizen  of  Geneva ;  and  it  seems 
probable  that  both  causes  may  have  contributed  to  give  him  this  early  bias, 
t  At  the  suggestion  of  Dolomieu,  according  to  Flourens. 


UM 
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ralization,  with  respect  to  the  essential  differences  pen'ading 
plants  with  one  cotyledon  and  with  more,  which  I  have  ven¬ 
tured  on  a  former  occasion*  to  characterize  “  as  the  key¬ 
stone  of  the  natural  system,  and  as  holding  the  same  rank  in 
botany,  which  the  discovery  of  the  circulation  of  the  blood, 
or  the  distinction  between  vertebrated  and  invertebrated  ani¬ 
mals,  claims  in  zoology.’’ 

The  latter  had  already  promulgated  those  singular  specu¬ 
lations  respecting  the  origin  of  inorganic  matters,  intended 
by  him  to  supersede  the  new  chemistry,  which  Lavoisier  had 
60  recently  founded  on  the  basis  of  experiment. 

In  these  it  had  been  assumed,  that  life  was  the  original 
cause  of  all  combinations,  the  antagonist  to  those  natural 
forces,  which  tend  to  resolve  the  elements  of  matter  into  their 
simplest  forms,  and  which  bring  about  death  in  organic,  and 
dissolution  in  inorganic  substances. 

But  although  such  immense  effects  'were  attributed  to  the 
operation  of  life,  Lamarck  had  not  yet  explained  to  the 
public  how  he  considered  this  principle  to  operate  ;  and  it  was 
only  in  1802  that  we  find  him,  in  his  “  researches  on  the 
organization  of  living  bodies,’’  attributing  to  that  blind  im¬ 
pulse,  or  creative  energy,  which  he  denominates  life,  the  power 
of  building  up,  by  an  indefinite  succession  of  efforts,  the  com¬ 
plicated  organization  of  an  animal  or  a  plant. 

It  is  probable,  however,  that  these  theories  were  floating  in 
his  mind  at  the  time  when  Decandolle’s  intimacy  with  him 
commenced,  and  must  have  formed  the  subjects  of  frequent 
discussion,  thus  serving  to  render  the  latter  familiar  with 
those  facts  respecting  abortive  and  rudimentary  organs,  on 
which  the  French  Naturalist  had  raised  this  fanciful  and  airy 
superstructure. 

That  a  connexion  with  such  persons  as  I  have  mentioned, 
should  impart  a  bias  to  the  genius  and  pursuits  of  a  young 
man  just  entering  into  life,  was  unavoidable ;  but  what  may 
be  remarked  as  the  peculiar  merit  of  Monsieur  Decandolle 
was,  that  whilst  we  may  trace  in  his  writings  the  impress  of 
those  principles  of  science,  which  might  be  gleaned  from  the 


Qe©  my  Inaugural  Lecture  on  the  Study  of  Botany,  Oxford,  1834, 
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writings  of  both  the  above  mentioned  philosophers,  we  shall 
find  them  in  his  writings  expanded  by  more  extensive  infor¬ 
mation,  and  corrected  by  a  sounder  and  severer  judgment. 

Thus  he  adopted  the  distinction  between  monocotyledonous 
and  dicotyledonous  plants  from  Desfontaines,  and  the  doctrine 
of  abortive  and  rudimentary  parts  from  Lamarck ;  but  the 
former  truth  w’as  exhibited  by  him,  not  in  the  form  of  the  bare 
announcement  of  a  great  principle,  but  as  the  very  foundation 
on  which  all  his  systems,  both  in  physiological  and  descrip¬ 
tive  botany,  were  based  ;  whilst  the  latter  never  became  in 
his  hands  the  pretext  for  any  such  chimerical  and  dangerous 
speculations,  as  were  associated  with  them  in  the  mind  of  their 
originator. 

The  earliest  publication?,  however,  of  a  botanical  kind  in 
which  Decandolle’s  name  figures,  were  calculated  to  display 
his  power  of  accurately  discriminating  species,  rather  than  the 
philosophical  character  of  his  genius. 

In  1802  he  published  the  first  part  of  the  description  of 
Succulent  Plants,  drawings  of  which  were  supplied  by  the  ce¬ 
lebrated  Redoute. 

He  likewise,  about  the  same  time,  drew  up  a  description  of 
the  Liliacese  for  the  same  author,  and  published  a  folio  volume 
on  the  Astragalus  and  its  allied  genera. 

In  1804  he  obtained  his  degree  of  Doctor  of  Physic,  and 
delivered  on  that  occasion  a  thesis  on  the  Medical  Properties 
of  Plants,  which  served  as  the  basis  of  a  work  on  that  subject, 
brought  out  by  him  in  1816,  shewing  that  he  Avas  already 
alive  to  the  connexion  that  subsists  between  the  natural 
structure  of  plants  and  their  medicinal  virtues. 

In  the  same  year  he  delivered,  at  the  College  of  France, 
his  first  course  of  lectures  on  the  Principles  of  Botanical  Ar¬ 
rangement,  of  Avliich  he  has  given  a  sketch  in  the  introduc¬ 
tion  to  the  Flore  Fran^aise  published  the  following  year. 

Although  this  essay  may  not  have  attracted  all  the  atten¬ 
tion  it  deserved,  in  consequence  of  making  part  of  a  Flora,  a 
kind  of  work  in  which  persons  in  general  do  not  look  for  prin¬ 
ciples  of  physiology ;  yet  it  contributed  in  no  slight  degree  to 
the  establishment  of  correct  principles  of  classification,  and 
served  as  the  basis  of  the  Treatise  which  he  published  on  this 
branch  of  the  subject  some  years  afterwards. 
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We  thus  see  that  the  germs  of  two  of  his  most  important 
publications  existed  in  the  mind  of  jM.  Decandolle  at  an  early 
period  of  his  life,  for  in  1804,  when  he  delivered  his  inau¬ 
gural  dissertation,  and  gave  his  first  course  on  Botany,  he  was 
only  26  years  of  age. 

The  basis  also  of  tw’o  other  great  undertakings  was  laid  at 
a  period  not  much  later,  for  in  1805  commenced,  as  I  have 
already  stated,  the  publication  of  the  third  edition  of  the 
Flore  Fran^aise,  under  the  joint  auspices  of  Lamarck  and 
Decandolle  ;  and  in  1806,  we  owe  to  the  subject  of  this  sketch 
a  Botanical  Chart,  in  which  France  is  divided  into  six  re¬ 
gions,  distinguished  by  the  character  of  their  respective  vege¬ 
tations,  to  which  are  appended  some  remarks  on  the  geogra¬ 
phical  distribution  of  plants,  serving  as  a  prelude  to  that  more 
detailed  exposition  of  the  subject,  which  we  shall  find  to  have 
been  given,  in  the  year  1820,  in  the  Dictionnaire  des  Sciences 
Naturelles. 

The  former  editions  of  the  Flore  Fran9aise,  as  Cuvier  ob¬ 
serves,*  had  no  pretensions  to  be  considered  as  a  complete 
history  of  the  species  of  plants  indigenous  to  France, — their 
aim  was  rather  that  of  exemplifying,  by  means  of  the  plants 
which  former  botanists  had  enumerated,  the  peculiar  artifi¬ 
cial  method  of  determining  the  name  of  a  species,  which  La¬ 
marck  had  proposed  as  a  substitute  for  the  then  popular  one 
of  Linnaeus. 

This  system  consists  in  setting  out  with  the  most  general 
forms,  dividing  and  subdividing  always  by  two,  and  only  al¬ 
lowing  the  choice  between  two  opposite  characters,  so  as  to 
conduct  the  reader,  step  by  step,  almost  infallibly  to  the  deter¬ 
mination  of  the  plant  of  which  ho  desires  to  discover  the 
name. 

The  services,  therefore,  which  Decandolle  rendered  to  Bo¬ 
tany  by  associating  himself  with  Lamarck  in  the  publication 
of  the  third  edition,  may  be  easily  estimated  by  this  circum¬ 
stance  alone,  that  whereas  the  preceding  Floras  of  France 
contained  an  enumeration  of  only  2700  plants,  he  had  aug¬ 
mented  the  number,  in  the  third  edition  of  this  work,  to  no 
less  than  4700. 


*  See  Memoirc  of  M.  de  Lamarck. 
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This,  however,  was  not  all ;  for  although,  out  of  deference 
to  his  colleague,  he  retains,  in  the  first  portion  of  his  work, 
the  artificial  method  of  determining  a  plant  by  the  system  of 
dichotomy  which  Lamarck  had  invented,  he  proceeds,  in  all 
the  subsequent  parts,  to  arrange  them  according  to  the  prin¬ 
ciples  of  that  natural  arrangement  which  the  great  Jussieu 
had  first  reduced  to  a  system. 

In  his  preface  to  the  first  volume  of  the  Flore  Fran^aise, 
published  in  1805,  we  find  him  thus  contrasting  the  distinc¬ 
tive  merits  of  the  natural  and  artificial  methods. 

“  The  natural  method,”  be  says,  “  endeavours  to  place  each 
individual  object  in  the  midst  of  those  with  which  it  possesses 
the  greatest  number  of  important  points  of  resemblance  ;  the 
artificial  has  no  other  end  than  that  of  enabling  tis  to  recog¬ 
nize  each  individual  plant,  and  to  isolate  it  from  the  rest  of 
the  vegetable  kingdom.  The  former,  being  truly  a  science, 
will  serve  as  an  immutable  foundation  for  anatomy  and  phy¬ 
siology  to  build  upon  ;  whilst  the  second,  being  a  mere  em¬ 
pirical  art,  may  indeed  offer  some  conveniences  for  practieal 
purposes,  but  does  nothing  towards  enlarging  the  boundaries 
of  science,  and  places  before  us  an  indefinite  number  of  arbi¬ 
trary  arrangements.  The  former,  searching  merely  after  truth, 
has  established  its  foundation  on  the  organs  that  are  of  the 
greatest  importance  to  the  existence  of  plants,  without  con¬ 
sidering  whether  these  organs  are  easy  or  difficult  of  observa¬ 
tion  ;  the  second,  aiming  only  at  facility,  bases  its  distinctions 
upon  those  which  are  most  readily  examined,  and,  therefore, 
present  the  greatest  facilities  for  study.” 

^Ve  thus  perceive,  that  at  this  early  period  the  mind  of 
Mons.  Decandolle  was  impressed  with  those  philosophical 
principles  which  his  subsequent  labours  so  materially  calcu¬ 
lated  to  establish  and  to  diffuse  ;  and  that,  at  a  time  when  the 
school  of  Sir  J.  E.  Smith  in  England  was  still  shackled  by  the 
trammels  of  the  Linmcan  system,  this  great  botanist  was  him¬ 
self  taking  advantage  of  those  methods  of  arrangement,  which, 
in  a  more  mature  form,  he  afterwards  presented  to  the  world 
for  the  guidance  of  others. 

But  I  am  inclined  to  regard  it  as  a  peculiar  proof,  at  once 
of  the  caution  and  of  the  self-control  which  formed  a  distin- 
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giiishing  feature  in  the  character  of  this  great  botanist,  that, 
so  much  in  advance  as  he  appears  to  have  been  of  most  of  his 
cotemporaries,  he  should  have  nevertheless  abstained  for  so 
many  years  from  the  publication  of  any  work  expressly  designed 
for  the  elucidation,  either  of  the  physiology  of  plants,  or  of 
those  principles  of  classification  of  which  he  appears  to  have 
had  so  clear  a  conception,  and  should  have  confined  himself, 
as  it  would  appear,  exclusively  to  a  laborious  accumulation  of 
facts,  calculated  to  illustrate  and  to  confirm  his  principles,  be¬ 
fore  he  indulged  himself  in  a  fuller  development  of  them. 

From  the  period  at  which  he  became  associated  with  La¬ 
marck  in  the  publication  of  the  Flore  Fran9aise,  till  the  year 
1812,  he  was  employed  almost  incessantly  in  studying  the  de¬ 
tails  of  the  botany  and  agriculture  of  France ;  and  in  the  course 
of  that  time,  as  he  himself  assures  us,  traversed  the  whole  of 
that  extensive  country,  herborising  in  every  province,  and 
presenting  each  year  to  the  Government  a  report,  embodying 
the  results  of  his  labours  and  researches  during  the  preceding 
summer. 

Nor  could  he  have  chosen  a  better  method  for  at  once  en¬ 
larging  his  views  of  nature,  and  putting  to  the  test  the  truths 
of  his  preconceived  views  ;  the  compilation  of  a  local  Flora, 
indeed,  may  only  be  serviceable  in  disciplining  the  mind  to 
habits  of  accurate  observation,  but  the  survey  of  a  country  so 
large  as  France  then  was,  combining  such  an  extent  of  geo¬ 
graphical  range,  and  so  many  differences  of  local  position, 
would  also  expand  our  views  of  nature,  by  furnishing  us  with 
examples  of  a  very  large  proportion  of  vegetable  forms,  speci¬ 
mens  of  the  productions  of  a  considerable  variety  of  distinct 
countries. 

Thus,  the  flora  of  Picardy  and  Normandy  is  analogous  to 
that  of  the  neighbouring  coasts  of  England,  or  of  the  Nether¬ 
lands,  that  of  the  centre  of  France  approaches,  in  the  charac¬ 
ter  of  its  vegetation,  to  the  south  of  Germany,  and  that  of 
Languedoc  to  the  north  of  Spain ;  whilst  the  neighbourhood 
of  Toulon  and  of  Hyeres  partakes  even  of  the  climate  of 
southern  Italy — for  the  orange  and  the  date,  which  thrive 
along  many  parts  of  the  Gulf  of  Genoa,  do  not  reappear  till  we 
reach  a  latitude  somewhat  more  southern  than  that  of  Rome. 
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And  whereas  the  Alps  of  Dauphiny  and  the  Pyrenees  exhibit 
the  influence  upon  vegetation  of  an  atmosphere  rarifled  by  the 
elevated  nature  of  their  position,  the  long  extent  of  the  coast 
may  enable  us  to  contrast  the  productions  of  a  climate  modi¬ 
fied  by  the  effect  of  the  sea,  with  that  which  belongs  more  pe¬ 
culiarly  to  the  interior  of  continents. 

It  was  not  till  after  the  completion  of  this  great  work,  when 
his  authority,  as  an  accurate,  as  well  as  a  profound  botanist, 
had  been  established  throughout  Europe,  both  by  the  estima¬ 
tion  in  which  his  publications  were  held,  and  also  by  the  re¬ 
putation  of  the  lectures  he  delivered  at  Montpellier,  where,  in 
1810,  he  had  been  appointed  professor  of  botany  to  the  Uni¬ 
versity,  that  he  ventured  upon  that  admirable  Treatise,  which 
was  intended,  at  once  to  establish  a  code  of  latvs  for  directing 
future  botanists  in  their  description  and  arrangement  of  the 
species  of  plants,  and  to  explain  the  philosophical  principles 
upon  which  such  laws  were  to  be  justified. 

It  is  far  from  my  intention  to  ascribe  to  Mons.  Decandolle 
the  sole  merit  of  the  views  which  he  promulgated  in  the  work 
alluded  to,  for  of  all  men  certainly  he  is  the  one  who  least  re¬ 
quires  from  his  biographer  the  sacrifice  of  the  reputation  of 
other  philosophers,  to  enhance  the  glory  of  his  own. 

Linnaeus  himself,  indeed,  had  expressed  in  the  strongest 
terms  his  sense  of  the  importance  of  a  natural  classification, 
and  had  thrown  together  the  greater  part  of  the  then  known 
genera  of  plants  in  groups  or  families,  designated  by  their  ap¬ 
propriate  names,  though  without  defining  the  characters  of  the 
latter. 

Bernard  de  Jussieu,  in  Fi’ance,  had  also  exemplified  this 
method,  by  his  arrangement  of  the  plants  in  the  royal  garden 
at  Trianon,  although  he  did  not  reduce  to  writing  the  princi¬ 
ples  on  wdiich  he  had  proceeded. 

Adanson  had  gone  somewhat  further,  by  labouring  to  estab¬ 
lish  the  necessity  of  founding  a  system  of  classification,  not  on 
one,  but  on  all  the  organs  of  a  plant  collectively ;  but  he  too 
stopped  short  of  the  mark,  by  not  sufficiently  appreciating  the 
relative  importance  of  the  several  organs,  thus  placing  them 
all,  as  it  were,  upon  the  same  level,  and  estimating  the  afiini- 
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ties  between  plants,  by  the  number,  and  not  by  the  importance, 
of  their  points  of  agreement. 

Lastly,  the  younger  Jussieu,  in  his  important  memoirs  pub¬ 
lished  in  the  years  1777  and  1778,  laid  down  correctly  the 
laws  which  Avere  to  determine  the  relative  value  of  these  or¬ 
gans,  by  which  he  atforded  a  clew  to  the  principles  which  had 
guided  himself  and  his  uncle  in  the  classification  Avhich  they 
had  adopted. 

"What  remained  then  for  Decandolle  to  achieve,  Avas  the  re¬ 
ducing  to  certain  fixed  principles  those  deviations  from  the 
normal  structure  Avhich  are  perceived  in  plants  naturally  allied 
— explaining  hoAV  it  happens,  that  species  or  genera,  Avhich 
approach  each  other  so  nearly  in  the  character  of  those  organs 
Avhich  Jussieu  had  justly  considered  the  most  important,  should 
differ,  nevertheless,  both  Avith  respect  to  the  number,  and  even 
sometimes  in  the  entire  absence,  of  parts  in  the  one,  Avhich 
exist  in  the  other. 

In  short,  Avhilst  Jussieu  established  the  general  principles  of 
a  correct  classification,  it  remained  for  Decandolle  to  remove 
the  difficulties  Avhich  inteiffered  Avith  their  application  to  par¬ 
ticular  cases. 

Nor  Avas  this  all — for  Jussieu  contented  himself,  Avith  laying 
doAvn  those  practical  rules  Avhich  Avere  to  guide  future  bota¬ 
nists  in  grouping  together  the  several  objects  Avhich  present 
themselves  in  the  vegetable  kingdom,  and  Avith  affording  in 
his  AA'orks  correct  models  of  classification  for  others  to  imitate  ; 
Avhilstthe  task  Avhich  Decandolle  undertook,  was  that  of  refer¬ 
ring  to  their  first  principles  the  rules  and  practice  of  this 
school,  explaining  thereby  the  reasons  on  Avhich  they  Avere 
founded,  and  vindicating  the  correctness  of  the  models  Avhich 
they  had  presented  for  our  imitation. 

“  The  theory  of  a  natural  classification,”  remarks  Deean- 
dolle,  “has  never  yet  been  properly  set  down  in  print,  even 
by  those  aa’Iio  have  contributed  most  to  adA’ance  it.  Connected, 
as  it  is,  Avith  all  branches  of  the  scienee,  Ave  can  only  arrive  at 
it  by  dint  of  laborious  investigations  and  continued  reflections, 
of  Avhich  it  ought,  at  this  time  of  day,  to  be  the  groundAVork, 
and  not  the  result.  Whatever  we  are  able  to  learn  on  the  sub¬ 
ject  may  be  reduced  to  certain  general  ideas,  Avhich  botanists 


Philosophical  Character  of  Decandolle.  207 

of  an  higher  order  have  put  forth,  and  that  in  their  conversa¬ 
tion,  rather  than  in  their  writings,  being  still  amongst  the 
munber  of  those  opinions  which  Bacon  named  floating,  be¬ 
cause,  having  never  been  methodically  expounded,  they  never 
could  be  seriously  discussed.” 

Now,  the  principles  on  which  a  nahxral  classification  pro¬ 
ceeds,  are  composed  essentially  of  three  parts.  1^^,  An  estima¬ 
tion  of  the  relative  importance  which  we  ought  to  assign  to  the 
several  organs  compared  one  with  the  other.  2(f,  A  know¬ 
ledge  of  the  circumstances  which  may  lead  the  observer  astray 
relative  to  the  true  nature  of  these  organs  ;  and,  3(/,  An  esti¬ 
mation  of  the  importance  which  ought  to  be  attributed  to  each 
of  the  points  of  view  under  which  the  same  organ  admits  of 
being  regarded. 

With  respect  to  the  1st  and  3d  of  these, — namely,  the 
importance  of  the  several  organs  considered  relatively,  and 
the  importance  of  the  several  points  of  view  in  which  the 
same  organ  may  be  regarded, — Decandolle  has  done  nothing 
more,  than  to  reduce  to  a  system  the  rules  upon  which  Jussieu 
and  other  preceding  botanists  had  proceeded  in  their  natural 
arrangements  of  plants,  and  to  explain  the  principles  upon 
which  their  rules  were  founded,  or  by  which  they  admit  of 
being  justified. 

But,  with  respect  to  the  2d  part,  namely,  the  appreciation 
of  the  circumstances  which  may  lead  the  observer  astray  as  to 
the  true  nature  of  the  organs  themselves,  he  has  the  merit  of 
having  unfolded  a  theory,  at  once  ingenious  and  philosophical, 
of  the  highest  practical  utility  with  reference  to  the  details  of 
botany,  and  calculated  to  simplify,  as  well  as  to  enlarge,  our 
ideas  with  respect  to  the  organization  of  vegetables. 

In  my  Inaugural  Lecture  on  Botany  I  have  already  presented 
a  sketch  of  this  one  of  Decandolle’s  treatises,  which,  though 
concise,  may  perhaps  serve  as  a  sufficient  account  of  it  for  the 
present  occasion. 

“  The  causes  which  bring  about  a  deviation  from  the 
normal  structure  of  a  particular  part,  and  thus  lead  a  botanist 
to  take  a  mistaken  view  of  its  nature,  or  at  least  of  its  struc¬ 
ture,  may  be  reduced  to  three :  I5/,  The  abortion  of  some  one 
or  more  of  those  organs,  which,  in  the  regular  course  of  things. 
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are  considered  as  natural  to  it ;  2<%,  An  alteration  in  its 
structure,  and  consequently  in  its  functions  ;  Zdlg,  The  union 
or  coherence  of  several  organs,  so  as  to  appear  like  one. 

“  These  causes  are  ranked  by  Decandolle  under  the  three 
general  heads  of  the  abortion  of  organs,  their  degeneration, 
and  their  mutual  coherence  ;  and  any  one  of  them  may  be 
considered  competent  to  induce  such  a  change  in  the  general 
appearance  of  a  plant,  as  shall  render  it  altogether  ditferent 
from  another  to  which  it  would,  on  general  grounds,  appear  to 
be  closely  allied. 

“  That  particular  organs  in  plants  do  frequently  become 
abortive,  in  consequence  of  the  common  accidents  of  excessive 
or  defective  humidity,  light,  &c.,  had  been  before  admitted ; 
but  to  Monsieur  Decandolle  we  are  indebted  for  assigning  a 
wider  influence  to  this  cause,  and  for  shewing,  that  in  many 
cases  there  are  forces  in  regular  operation  which  produce  a 
constant  alteration  in,  or  obliteration  of,'  certain  parts. 

“  If,  indeed,  we  admit,  that  such  effects  may  and  do  arise 
from  internal  as  well  as  from  external  causes,  from  the  effect 
of  the  mere  growth  and  development  of  parts  connected  with 
its  own  structure,  as  well  as  from  the  operation  of  foreign 
agents,  it  is  plain  that  they  would  extend,  not  to  a  few  only, 
but  to  all  the  individuals  belonging  to  the  family  of  plants 
possessing  the  kind  of  structure  which  occasions  it. 

“  Thus,  for  example,  we  observe  in  the  horse-chesnut  three 
seed-vessels  or  carpels,  each  containing  two  seeds  ;  whilst  in 
the  fruit  we  perceive  in  all  never  more  than  three  seeds,  and 
sometimes  only  a  single  one.  It  is  evident,  therefore,  that  at 
least  three  of  the  seeds  have  died  away,  not  from  any  cause 
which  can  be  considered  accidental,  but  from  something  inhe¬ 
rent  in  the  very  structure  of  the  tree.  We  may  indeed  trace 
the  gradual  decay  of  these  abortive  seeds,  by  opening  the  seed- 
vessel  at  different  stages  of  its  growth.  In  like  manner  it  is 
found  to  be  the  rule,  that  in  some  cases  the  terminal,  in  others 
the  lateral  buds,  will  arrive  at  maturity  ;  but,  that  the  abor¬ 
tion  of  the  one  arises  merely  from  the  development-  of  the 
other,  and  not  from  any  inherent  peculiarity  of  structure  in 
itself,  has  been  proved,  by  removing  the  bud,  which  commonly 
expands  at  an  early  age,  by  which  means  the  one  which  is 
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commonly  abortive  is  made  to  develope  itself,  and  to  anive  at 
maturity. 

“  The  reality  of  this  occurrence  cannot  therefore  be  ques¬ 
tioned,  but  to  pronounce  in  what  cases  it  has  actually  happen¬ 
ed,  becomes  a  question  of  great  intricacy. 

“  The  first  principle  on  which  ^I.  DecandoUe  proceeds,  in 
order  to  determine  what  organs  in  a  particular  plant  have  be¬ 
come  abortive,  or  are  deficient,  is  by  observing  what  are  called 
the  monstrosities  to  which  the  species  is  liable,  or  its  occasional 
deviations  from  the  accustomed  standard. 

“  These  monstrosities  arise  in  some  cases  from  a  return  to 
he  primitive  type  of  the  species,  in  consequence  of  the  re¬ 
moval,  by  accident,  of  those  forces  which  usually  modify  its 
natural  condition. 

“  In  the  horse-chesnut,  for  example,  the  six  embryos  rarely 
ever  grow  to  maturity,  because  those  which  first  have  acquired 
vitality  abstract  nourishment  from  the  rest,  and  thus  cause 
them  to  die  away. 

“  It  might  happen,  however,  by  some  singular  accident,  that 
all  the  six  embryos  received  the  principle  of  life  at  one  and 
the  same  instant  of  time,  on  which  supposition  the  existence 
of  six  mature  seeds  in  the  tw'O  seed-vessels  might  occur — a 
monstrosity  which,  so  far  from  being  a  further  departure  from 
the  natural  form,  wmuld  be  in  fact  a  return  to  it. 

“  The  second  method,  by  wdiich  the  same  point  is  deter¬ 
mined,  consists  in  examining  the  general  analogy  subsisting 
between  the  plant  and  others.  If,  for  instance,  all  those  spe¬ 
cies,  which  bear  the  nearest  resemblance  to  the  one  we  are 
examining,  should  have  five  stamens,  W’hilst  this  possesses  only 
four,  we  might  reasonably  conclude,  knowing  the  great  ten¬ 
dency  of  this  organ  to  become  abortive,  that  one  habitually 
dies  away,  owing  to  some  cause  incident  to  the  nature  of  the 
vegetable. 

“  The  abortions  wdiich  take  place,  may  occur  either  from 
the  plant  being  nourished  in  excess,  or  defectively.  By  an  ex¬ 
cess  of  nourishment,  the  growth  of  the  contiguous  organs  may 
be  so  accelerated,  that  the  part  itself  is  prevented  growing, 
or  becomes  stunted ;  by  defect  of  nourishment,  on  the  con¬ 
trary,  the  same  consequence  may  directly  ensue,  and  under 
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either  state  of  things  one  of  two  results  will  occur,  either  that 
the  organ  is  so  diminished,  as  to  be  incapable  of  performing 
>  its  proper  office,  or  that  it  is  entirely  obliterated.  In  the 

former  case  it  often  happens,  by  a  beautiful  provision  of  na¬ 
ture,  that  it  is  transformed  into  some  other  organ,  and  dis- 
1  charges  certain  other  functions.  Thus  branches,  petioles  of 

leaves,  petals  of  flowers,  and  other  parts,  degenerate,  some¬ 
times  into  thorns,  and  at  other  times  into  tendrils ;  thus  the 
branches,  becoming  succulent,  acquire  the  appearance,  and 
perform  the  functions,  of  leaves ;  thus  that  which  is  essen¬ 
tially  nothing  more  than  one  of  the  envelopes  of  the  kernel  of 
the  peach,  becoming  pulpy,  is  converted  into  a  wholesome  kind 
^  of  fruit. 

s,  “The  third  cause  of  deviation  from  the  accustomed  stan- 

'  dard  is  the  mutual  adhesion  of  certain  parts,  a  process  similar 

;  to  that  which  we  produce  artificially  in  the  operation  of  graft- 

r  ing,  and  which  often  takes  place  also  finder  natural  circum¬ 

stances. 

“  It  is,  therefore,  quite  intelligible  that  this  same  union  of 
parts  should  also  be  produced  in  consequence  of  their  natural 
proximity.  Thus,  if  two  ovaries  grow  very  near  each  other, 

I  it  is  obvious  that  they  will  have  a  tendency  to  cohere.  M. 

Decandolle,  therefore,  contends,  that  the  corolla  and  the 
calyx  are  in  fact  compound  organs,  made  up  of  a  certain  num¬ 
ber  of  petals  and  of  sepals  which  have  grown  together,  that 
'  a  seed-vessel  is  a  congeries  of  as  many  distinct  organs  as  there 

!  are  cells,  and  that  a  flower  is  no  assemblage  of  individuals 

clustered  round  a  common  centre.” 

The  sagacity  of  our  countryman,  Robert  Brown,  had  al¬ 
ready  led  him  to  point  out  this  principle,  so  far  as  relates  to 
one  portion  of  the  subject,  for  in  his  Prodromus  Florae  Novae 
y  Hollandiae,  published  so  long  ago  as  1810,  he  pronounces,  that 

all  multilocular  capsules  lU’e  composed  of  a  number  of  thecae 
equal  in  number  to  the  divisions  of  which  they  consist,  and 
differ  from  each  other  only  in  the  degrees  and  modes  of  their 
cohesion  or  separation. 

He  also,  in  his  observations  on  the  “  Natural  Family  called 
Compositae,”  published  in  the  Linnaean  Transactions  for  1816, 
between  the  publication  of  the  first  and  second  editions  of 
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Decandolle’s  Theorie  Elementaire,  announces  the  same  truth 
in  more  clear  and  distinct  language,  stating,  that  he  considers 
the  pistillum,  or  female  organ,  of  all  phsenogamous  plants,  to 
be  formed  on  the  same  plan,  of  which  a  polyspermous  legumen, 
or  folliculus,  whose  seeds  are  disposed  in  a  double  series,  may 
be  taken  as  a  type.  “  A  circular  series  of  these  pistilla,”  he 
continues,  “  disposed  round  an  imaginary  axis,  and  whose 
number  corresponds  with  that  of  the  parts  of  the  calyx  or 
corolla,  enters  into  my  notion  of  a  flower  complete  in  all  its 
parts.” 

Other  hints  of  the  same  kind  thrown  out  in  this  memoir, 
and  likewise  in  his  Appendix  to  Flinders’  Voyages,  published 
in  1814,  respecting  the  family  Eui)horbiacea;,  shew,  that  the 
doctrine  of  abortion,  which  Decandolle  has  explained  so  lu¬ 
minously,  was  present  also  to  the  mind  of  Eohert  Brown, 
and  render  it  probable,  that,  in  the  conception  of  some  parts 
of  the  work  alluded  to,  its  author  may  have  derived  assist¬ 
ance  from  the  writings  of  our  countryman. 

The  Memoirs  of  Cassini  on  the  Composite  might  also  have 
improved  and  enlarged,  though,  as  they  were  brought  out  in 
1814,  they  could  not  have  originated  the  ideas  of  M.  Decan¬ 
dolle  ;  but  the  two  sources  to  which  he  seems  to  have  been 
peculiarly  indebted  for  the  general  views,  and  for  the  train 
of  thought  which  he  has  put  forth,  were,  1#^,  The  system 
of  crystallography  which  had  lately  been  developed  by  the 
Abbe  Hauy ;  and,  2dly,  The  opinions  and  speculations  of 
Mons.  Lamarck  concerning  the  successive  progression  of  or¬ 
ganized  beings. 

The  Abbe  Hauy  had  shewn,  how  a  number  of  secondary 
forms  may  be  produced  by  the  same  mineral  species,  owing 
to  an  assemblage  of  crystals  possessing  the  same  figure  being 
piled  up  one  upon  the  other  in  a  deereasing  series. 

Thus  an  octohedral  figure  may  be  produced  by  a  mineral 
whose  primitive  form  is  a  cube,  in  consequence  of  the  number 
of  little  crystals  which  go  to  constitute  the  aggregate  which 
we  see,  decreasing  in  regulai’  proportion  from  the  sides  to  the 
centre. 

This  principle  suggested  to  Mons.  Decandolle  the  analo¬ 
gous  idea  of  regarding  the  apparent  irregiUarities  of  struc- 


XUM 


212  Dr  Daubeny  on  the  Writings  and 

ture,  which  are  seen  in  species  of  plants  belonging  to  the 
same  common  type,  as  modifications  produced  by  the  causes 
r  above  assigned,  just  as  the  apparent  irregularity  of  figure 

S  which  we  observe  in  the  same  mineral  had  been  referred  by 

llauy  to  certain  crystalline  laws  acting  upon  molecules  possess¬ 
ing  the  same  type. 

'  Moreover,  a  similar  difference  exists  between  the  mode  of 

Iconsidering  the  organs  of  plants  adopted  by  Decandolle,  and 
by  antecedent  botanists,  as  that  which  prevails  between  the 
;•  system  of  crystallography  invented  by  the  Abbe  Hauy,  and 

f  that  previously  proposed  by  Rome  de  L’Isle. 

I  According  to  the  latter,  each  crystal  was  viewed  as  in  itself 

a  whole,  possessing  a  certain  definite  figure,  wdiich  was  in 
'  many  cases  modified  by  truncation,  that  is,  by  having  its  an- 

^  gles  bevelled  offi 

According  to  the  former,  a  crystal  is  an  aggregate  of  a 
number  of  molecules,  possessing  a  particular  figure,  which, 
I  clustering  together  in  obedience  to  certain  laws,  produce  a 

r  variety  of  secondary  forms,  all,  however,  bearing  some  relation 

[  to  the  primary  one. 

I'  I  So,  according  to  the  old  mode  of  considering  plants,  the 

corolla,  the  calyx,  the  seed-vessel,  &c.,  was  each  considered  a 
simple  organ,  and  the  petals,  the  sepals,  the  carpels,  &c.  its 
I  parts — whereas  Decandolle  regards  each  of  the  former  as  a 

compound  organ,  and  the  latter  to  bear  the  same  relation  to 
it,  which  the  primitive  molecules  in  Hauy’s  system  do  to  the 
crystals  formed  by  their  union. 

But  the  individual,  to  whom  probably  Decandolle  was  most 
indebted  for  the  germs  of  those  opinions,  which  he  has  so 
ably  developed  in  his  Theorie  Elementaire,  was  his  colleague 
and  associate,  Lamarck  ;  and  I  could  hardly  fix  upon  any  cir- 
l  cumstance  in  the  whole  of  his  scientific  career,  more  calcu- 

lated  to  exalt  his  character  morally  as  w'ell  as  intellectually, 
i  than  the  use  he  has  made  of  the  ingenious  but  fanciful  views 

I  which  he  obtained  from  this  source,  and  the  discrimination 

5  which  he  exercised  in  separating  the  pure  metal  from  the  base 

'  alloy. 

,  It  is  foreign  to  the  objects  of  this  Society  to  enter  upon 

I  any  discussions  connected  with  religion,  nor  indeed,  if  I  were 
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to  allutle  to  that  part  of  M.  Decandolle’s  character,  should  I 
be  able  to  do  justice  to  him  in  these  respects,  not  having  been 
honoured  with  a  sufficient  degree  of  intimacy  with  him  in  the 
privacy  of  his  domestic  circle,  to  learn  his  sentiments  on  those 
grave  subjects. 

This,  however,  I  may  venture  to  assert,  that  whilst  there  is 
no  passage  in  any  of  his  numerous  works,  which  can  even  by 
implication  convey  an  impression  of  another  kind,  there  are 
many  which  evince  a  disposition,  on  his  part,  to  apply,  on  every 
suitable  opportunity,  the  truths  of  his  favourite  science  to  the 
advocacy  of  the  eternal  interests  of  mankind. 

The  use  which  he  and  Lamarck  have  made  of  the  doctrine 
of  rudimentary  organs  common  to  them  both  will  serve  to 
illustrate  this  fact,  and  evince,  not  only  the  greater  soundness 
of  M.  Decandolle’s  judgment,  but  likewise  the  moral  truth, 
that  food  and  poison  may  be  extracted  out  of  the  very  same 
materials,  according  to  the  character  of  the  recipient. 

The  doctrine  of  rudimentary  organs,  that  is,  the  notion 
“  that  parts  wduch  exercise  some  important  function  in  the  or¬ 
ganization  of  animals  or  of  vegetables,  may  exist  in  some  spe¬ 
cies  in  so  imperfect  a  condition,  as  to  be  apparently  of  no  use 
to  the  individual,”  is  one  that  scarcely  can  admit  of  dispute 
from  those  who  take  a  wide  survey  of  either  of  the  two  king¬ 
doms  of  nature. 

The  mammic  of  male  animals  in  general,  the  stumps  of 
wings  in  birds,  which,  like  the  penguin,  are  unable  to  fly, 
the  eyes  covered  with  skin  belonging  to  the  mole  and  the 
Proteus  anguinus,  and  the  rudiments  of  toes  concealed  under 
the  skin  of  ruminant  animals,  are  all  familiar  illustrations  of 
this  position. 

Hut  in  the  use  which  has  been  severally  made  of  the  above 
principle,  the  genius  of  the  two  philosophers  alluded  to  stands 
remarkably  contrasted. 

lly  Lamarck  it  was  regarded  as  a  confirmation  of  that  ex¬ 
travagant  hypothesis  of  appetencies  creating  parts,  by  which, 
though  without  directly  denying  the  existence  of  a  Deity,  he 
represented  his  agency  as  being  as  little  exercised  in  the  works 
of  creation,  as  that  of  the  gods  of  Olympus  were  according  to 
the  system  of  Epicurus. 

VOI,.  XXXIV.  XO.  LXVIII. - AIMUI.  13-1,3.  p 
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Out  of  deference  for  the  opinions  of  liis  fellow  men,  or  per¬ 
haps  from  some  latent  sentiment  of  religion  at  variance  with 
his  philosophical  dogmas,  he  admitted,  that  the  order  of  na¬ 
ture  emanated  from  the  D.ity,  hut  supposed  that  it  proceeded 
to  do  its  work,  hy  blind  and  imperfect,  and  merely  mechani¬ 
cal  efforts,  productive  at  first  of  only  rough  and  abortive 
draughts  of  what,  in  the  course  of  an  infinite  succession  of 
ages,  ripened  itself  into  its  present  wonderful  complexity,  and 
perfection  of  form  and  structure. 

So  even  Epicurus,  out  of  respect  for  the  common  opinions 
of  mankind,  the  innate  ideas,  as  it  were,  which  existed  in  the 
minds  of  others,  admitted  that  there  were  gods,  hut  removed 
them  from  all  share  in  the  concerns  of  humanity,  hy  suppos¬ 
ing  the  whole  structure  of  the  universe  to  result  from  a  for¬ 
tuitous  concourse  of  atoms. 

How  different  in  these  respects  was  the  proceeding  of  M. 
Decandolle  ! 

He  did  not  indeed  attempt  to  deny  the  existence  of  rudi¬ 
mentary  oi’gans,  from  seeing  the  use  which  others  had  made 
of  the  doctrine — to  have  attempted  this  indeed  would  have 
been  as  hopeless  a  task,  as  to  deny  the  deductions  arrived  at  by 
geologists  with  respect  to  the  age  of  the  world,  because  some 
persons  may  have  perversely  availed  themselves  of  such  facts 
as  a  handle  against  revelation — hut,  boldly  admitting  their 
reality,  and  skilfully  availing  himself  of  this  principle  as  a  clew 
whereby  to  trace  the  affinities  between  plants,  he  vindicated 
it  from  the  imputation  of  being  in  any  degree  inconsistent 
with  the  existence  of  design,  or  of  lending  any  countenance  to 
the  doubts  of  the  sceptic. 

According  to  his  views,  all  organized  beings,  when  compared 
one  with  another,  present  groups  of  gi’eater  or  lesser  extent, 
which  themselves  form  parts  of  groups  embracing  a  still  wider 
range,  and  are  divisible  into  others  of  a  subordinate  descrip¬ 
tion.  Each  gi'oup  is  subject  to  two  classes  of  laws  ;  the  first 
producing  that  regular  order  in  which  its  organs  are  disposed, 
or  in  other  words  the  symmetry  of  its  organization  ;  the  second 
regulating  the  action  of  the  processes  of  vitality,  from  which 
often  results  such  a  degree  of  derangement  in  the  symmetry 
of  its  parts,  that  their  natural  disposition  may  thereby  bo  com¬ 
pletely  disguised. 
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This  derangement  of  the  normal  structure  may  be  ascribed 
— either  to  the  abortion  of  certain  organs — to  their  alteration 
in  form  and  appearance — or  to  the  adhesions  between  organs 
of  the  same  or  of  different  descriptions. 

The  existence,  then,  of  rudimentary  parts,  is  only  a  conse« 
(juence  of  those  general  rules,  which  the  divine  Author  of 
Nature  has  thought  fit  to  impose  upon  himself  in  all  the  arrange¬ 
ments  of  the  universe,  and  can  in  no  wise  be  regarded  as  in¬ 
consistent  with  the  idea  of  design,  if  we  only  can  shew,  that 
the  whole  proceeds  upon  a  consistent  plan,  and  that  plan  a 
wise  one,  inasmuch  as  each  organ,  in  the  great  majority  of 
cases,  and  in  its  perfect  and  developed  form,  is  subservient 
to  some  beneficial  purpose. 

As  a  consequence,  of  that  general  analogy  which  runs 
throughout  the  whole  of  organized  nature,  and  of  the  inter¬ 
ference  of  causes  which  in  their  main  result  are  productive  of 
good,  we  find  parts  existing  in  a  rudimentary  or  abortive  state 
in  one  species,  which  in  others  serve  some  manifestly  import¬ 
ant  office  ;  neither  would  it  be  any  objection  to  the  idea  of 
design,  if  it  coidd  be  proved,  that  in  this  rudimentary  condition 
they  were  absolutely  useless,  although  it  must  be  considered 
as  an  additional  evidence  of  provision,  when,  as  in  many  in¬ 
stances,  we  are  able  to  shew,  that  they  become  subservient  to 
a  new'  purpose,  by  being  unfitted  to  their  primary  one. 

Thus  the  parts  of  the  calyx  in  many  composite  flowers  de¬ 
generate  into  a  pappus,  or  dow  n,  which,  being  of  a  light  and 
feathery  texture,  serves  to  waft  the  seeds  attached  to  it  to  a 
great  distance,  and  in  this  manner  to  disseminate  the  species ; 
thus  the  nectaries,  w’hich  are  regarded  as  degenerated  stamens, 
secrete  honey,  and  by  this  means  attract  insects,  by  whose 
entrance  into  the  flower,  the  pollen  is  dispersed  and  lodged 
upon  the  pistils. 

Perhaps,  had  not  one  of  the  seed-vessels  of  leguminous 
plants  been  constantly  abortive,  the  seeds  would  have  all  been 
so  stunted  in  their  growdh,  as  to  have  been  unfitted  for  supply¬ 
ing  nutriment  to  animals. 

These,  and  other  facts  that  might  be  alleged,  prove,  that  the 
degeneration  or  abortion  of  particular  organs,  often  serves 
some  wise  purpose  with  reference  to  the  plant  itself,  or  to 
other  beings  ;  and  that  the  same  maybe  the  ease  in  other  in- 
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stances,  in  which  we  do  not  perceive  it,  it  would  be  presump¬ 
tuous  to  deny. 

Nevertheless,  it  does  not  seem  requisite  for  the  argument 
as  to  final  causes,  to  contend,  that  every  organ  must  have  a 
definite  use  in  all  the  individuals  in  which  it  occurs,  since  its 
existence  may  be  regarded,  as  being  nothing  more  than  a  con¬ 
sequence  of  that  general  law  of  nature  above  stated,  the  wis¬ 
dom  of  which  there  is  no  ground  for  impugning. 

“  If,’’  says  M.  Decandolle,*  “  on  a  subject  so  grave  and  so 
elevated,  I  may  be  permitted  to  avail  myself  of  a  comparison 
somewhat  mean  and  trivial,  I  shall  perhaps  render  my  views 
on  this  subject  somewhat  better  understood. 

“  I  will  suppose  myself  seated  at  a  splendid  banquet,  and 
certainly  the  repast  which  Nature  sets  before  us  may  w'ell  merit 
this  appellation, 

“  I  endeavour  to  discover  wdiat  evidence  can  be  afforded 
that  this  banquet  is  not  die  result  of  chance,  but  has  been  due 
to  the  will  of  an  intelligent  being.  No  doubt,  I  should  remark, 
that  each  of  the  dishes  is  in  itself  well  prepared  (this  is  the 
argument  of  the  anatomist),  and  that  the  selection  of  them 
implies  a  reference  to  the  wants  of  the  individuals  who  partake 
of  them.  (This  is  the  reasoning  of  the  physiologist.)  But  may 
I  not  likewise  observe,  that  the  dishes  that  constitute  this  re¬ 
past  are  arranged  in  a  certain  symmetrical  order,  such  as  is 
agreeable  to  the  eye,  and  in  itself  announces  design  and 
volition  ? 

“  Now,  if  on  examining  the  above  arrangement,  I  should 
find  certain  dishes  repeated,  as  for  instance  in  double  rows, 
for  no  other  apparent  reason,  than  that  the  one  might  in  a 
manner  correspond  to  the  other  ;  or  observe,  that  the  places 
which  they  should  occupy  were  filled  with  imitations  of  the 
real  dishes,  which  seem  of  no  use  with  reference  to  the  object 
of  the  repast,  ought  1,  on  that  account,  to  reject  the  idea  of 
design  ? 

“  So  far  from  this,  I  might  infer  from  the  very  circumstances 
stated,  an  attention  to  symmetrical  arrangement,  and  conse¬ 
quently  tlie  operation  of  intelligence. 

“Nowthis  is  precisely  what  happens  on  the  great  scale  in  na- 


^  Tlitiorie  El^mcntaii'e.  2(1  edition,  page  18.',. 
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ture.  Considerations  derived  from  the  symmetry  of  parts  correct 
ill  great  measure  what  is  deficient  in  the  theory  of  final  causes, 
and  tend,  not  only  to  resolve  many  difficulties,  which  present 
themselves  in  the  general  economy  of  nature,  but  even  to 
transform  them  into  evidences  of  the  existence  of  this  very 
order.” 

And  here,  perhaps,  I  may  be  permitted  to  make  a  short 
digression,  in  order  to  say  a  few  words  with  respect  to  the 
general  spirit  and  influence  of  the  writings  which  have  pro¬ 
ceeded  from  the  Republic  of  Geneva. 

Let  others,  if  they  please,  censiu’e  the  laxity  of  opinion  which 
is  attributed  to  their  theologians — my  more  grateful  as  avcU  as 
more  appropriate  office  in  this  place  shall  be,  to  bear  testimony 
to  the  general  moral  tone,  and  beneficial  tendency  of  their 
literature. 

Had  it  not  been  for  the  existence  of  this  independent  focus 
of  learning  and  talent,  all  French  publications  would  have  been 
blit  a  reHexioii  of  the  light  wdiich  radiated  from  the  often  cor¬ 
rupt  atmosphere  of  Paris ;  for  in  France  everything  centres 
in  the  metropolis,  and  in  that  country,  as  a  witty  writer*  has 
quaintly  expressed  himself — the  opinions  of  the  provinces  are 
of  little  more  importance  than  the  opinion  of  a  man's  leps.\ 

Rut  Geneva,  from  its  high  intellectual  eminence,  its  Pro¬ 
testantism,  and  its  independent  political  position,  has  always 
posses.sed  a  school,  both  of  literature  and  science,  exclusively 
its  own,  so  that  not  only  those  of  her  sons  who  have  continued 

*  Heyne. 

t  M.  Flourcns  has  unexpectedly  supplied  me,  in  his  Elogc  of  Dcc.andolle, 
with  an  anecdote  which  may  serve  to  confirm  this  position.  When  Uecan- 
dolle  had  been  appointed  by  M.  Cretet,  the  Minister  of  the  Interior,  to  his 
professorship  at  Montpellier,  the  following  conversation  passed  between  the 
minister  andLaplace,  who, by  way  of  expressing  his  high  admiration  of  Decan- 
dolle, began  itasfo’dows: — “  Monseigneur, vous  nous  jouez  un  mauv.ais  tour, 
nous  comptions  avoir  bientot  M.  de  Candolle,  a  I'lnstitut.”  “  Votre  Institut! 
votre  Institut!  s’ecrie  M.  Cretet.”  “  Lh  quoi!’’  repond  M.de  Laplace,  tout 
etonne.  “  Savez  vous  que  j’ai  quelquefois  envie  de  faire  fircr  nn  coup  de 
canon  sur  votre  Institute  Oui, monsieur, un  coup  de  canon,  pour i n disperser 
les  membres  dans  toute  la  France.  N’est  ce  pas  unc  chose  deplorable  do 
voir  toutes  les  luniieres  concentrccs  dans  Paris,  ct  les  provinces  en  ignorance. 
J’envoie  31.  de  Candolle  a  Montpellier,  pour  y  porter  I’activite.” 
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under  her  wing  during  life,  but  even  the  offsets  she  has  sent 
forth  to  other  lands,  have  preserved  the  impress  of  those  na¬ 
tional  characteristics  which  they  had  acquired  from  early  edu¬ 
cation. 

Thus  Necker  maintained,  even  in  his  financial  measures  at 
Paris,  the  ideas  that  he  has  brought  with  him  from  Geneva ; 
and  his  illustrious  daughter  was  reproached  and  almost  pro¬ 
scribed  by  Napoleon,  for  the  singular  reason,  that  her  writings 
were  not  written  in  a  French  spirit. 

Nor  will  an  impartial  critic  deny,  that  the  literature  of 
Geneva,  whatever  may  be  its  faults,  possesses  a  greater  purity 
and  elevation  of  sentiment,  than  belongs  to  the  school  which 
was  at  one  time  regarded  as  essentially  Parisian.  With  one 
lamentable  exception,  no  doubt,  which  we  regret  the  more, 
because  the  gross  impurities  that  sully  the  works  to  which  1  al¬ 
lude,  are  perceived  to  have  been  the  offspring  of  a  mind,  not 
destitute  of  “  some  glorious  elements,”'*  or  deficient  in  high 
and  noble  aspirations,  the  writers  who  have  emanated  from  the 
little  Republic  of  which  I  speak,  may  fairly  participate  in  the 
praise  which  the  most  eminent  of  her  native  historianst  claims 
for  himself  as  his  highest  merit,  namely,  “  that  of  never  noticing 
vice  but  with  the  disgust  it  deserves,  never  surrounding  it  with 
seductive  pictures,  or  treating  it  as  a  subject  of  pleasantry  ; 
and,  in  the  course  of  the  whole  of  his  voluminous  publications, 
of  having  never  written  a  single  passage  which  a  modest 
female  might  not  read  aloud  without  a  blush.” 

As  for  Decandolle,  he  partook  fully  in  that  sentiment  of 
nationality  which  has  kept  Geneva  distinct  from  Paris,  in 
science  and  literature,  as  well  as  in  government. 

It  is  related  of  him,  that  when,  in  1809,  he  represented  the 
department  of  Leman  in  the  Assembly  of  Notables,  convened 
by  Bonaparte  sis  Emperor,  on  being  presented  to  the  latter, 
and  asked  by  him  how  Geneva  was  pleased  with  its  union 
with  France,  he  had  the  courage  to  remain  silent ;  and  no 
sooner  had  the  peace  of  1814  secured  to  his  native  place  an 


*  “  A  goodly  frame  of  glorious  elements, 

Had  they  been  wisely  mingled.’’ 

1  Sec  isisinondi's  I’l'cfaie  to  his  ■  Ilistoire  dcs  rriiueais.’’ 
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independent  existence,  than  he  gave  up  his  emoluments  at 
Montpellier,  and  preferred  the  almost  honorary  appointment 
which  he  henceforth  discharged  as  Professor  of  Natural  His¬ 
tory  at  Geneva,  to  any  more  lucrative  office  in  a  foreign  city. 

Prom  this  period  may  he  dated  the  commencement  of  those 
important  works,  upon  which  his  reputation  amongst  Euro¬ 
pean  botanists  is  i)rinci])al)y  founded. 

In  1818  appeared  the  first  volume  of  his  Systema  Naturale, 
intended  to  embrace  a  detailed  description  of  all  known  plants, 
arranged  according  to  their  natural  affinities  or  design, — an  un¬ 
dertaking  which,  since  the  days  of  Hay,  no  botanist  had  had 
the  courage  to  attempt. 

He  was  not,  indeed,  unaware  of  the  magnitude  and  difficulty 
of  such  a  work,  or  of  the  danger  lest  his  labours  should  be  sub¬ 
verted  by  discoveries  made  during  their  progress  ;  but  he  was 
encouraged  to  proceed  in  it,  by  the  consciousness  that  a  trea¬ 
tise  of  this  descri})tion,  even  though  impei’feet,  would  be  the 
one  of  all  others  most  instrumental  in  spreading  a  knowledge 
both  of  general  and  s])ecial  botany. 

It  is  indeed  a  happy  circumstance  for  the  cause  of  science, 
when  an  individual,  possessing  the  comprehensive  views  and 
the  ])owers  of  generalisation  which  belonged  to  Dccandolle, 
can  be  induced  to  enter  upon  this  species  of  labour ;  and  not 
one  of  the  least  advantages  accruing  from  it  I  conceive  to  be, 
that  it  relieves  the  i)ursuit  itself  from  the  imputation  of  frivo- 
lousncss,  to  be  found  worthy  of  occupying  so  large  a  portion 
of  the  attention  of  one,  Avho  had  already  shewn  himself,  by  his 
previous  publications,  capable  of  grappling  with  the  more  phi¬ 
losophical  departments  of  the  science. 

It  may  be  remarked,  that  whilst  in  the  Hlore  Fran^aise, 
and  1  believe  in  most  other  works  of  antecedent  date,  found¬ 
ed  on  the  natural  system,  plants  of  the  most  simple  structure 
were  placed  first,  and  the  more  complex  ones  afterwards,  the 
contrary  order  has  been  pursued  in  the  Systema  Natui'ac  of 
Dccandolle. 

And  in  this  difference  of  arrangement  I  think  I  can  trace 
the  influence  of  those  general  views  which  he  had  adopted  in 
opposition  to  his  distinguished  colleague  and  early  master, 
bamarck. 
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It  was,  no  doubt,  quite  natural  and  consistent  in  the  latter, 
imagining,  as  he  did,  that  the  more  complicated  forms  of  vege¬ 
table  life  had  proceeded  out  of  the  simpler  ones,  by  a  number 
of  successive  tentative  efforts  of  creative  energy,  to  imagine 
that  he  was  following  the  order  of  nature  in  describing,  in  the 
first  place,  those  plants  which  he  conceived  to  be  of  earliest 
production  ;  whilst  Decandolle,  who  regarded  the  whole  vege¬ 
table  kingdom  as  equally  the  result  of  the  same  wise  and  bene¬ 
ficial  plan,  and  who  had  been  taught  by  the  researches  of 
Cuvier,  that  the  inhabitants  of  the  early  periods  of  the  world 
were  as  complicated  in  their  organisation,  and  as  skilfully  con¬ 
trived  for  their  respective  uses,  as  those  at  present  in  exist¬ 
ence,  was  led  to  prefer  that  mode  of  considering  the  subject, 
which  enabled  him  to  place  first  before  his  readers  the  organs 
of  a  plant,  in  their  most  complete  state  of  development,  and 
therefore  in  their  most  intelligible  point  of  view. 

He  felt,  that  it  was  pursuing  a  mistaken  analogy,  to  ima¬ 
gine  that  the  organs  of  reproduction  or  of  vegetation  could  be 
studied  with  more  facility  in  a  moss,  than  in  a  flower  ;  it  might 
be  rather  said,  that  in  the  former  they  were  in  a  manner  in 
a  rudimentary  condition,  and  consequently  that  their  true 
uses  could  best  be  inferred  by  analogy,  after  w'e  had  fully  exa¬ 
mined  them  in  plants  of  a  more  eomplieated  sti’ucture  ;  just  as 
we  should  be  at  a  loss  to  explain  the  uses  of  the  eye,  from  exa¬ 
mining  it  in  the  mole,  or  of  the  mammm  from  a  dissection  of 
those  in  the  male  subject,  instead  of  beginning  with  those  cases 
in  which  the  above  organs  w'ere  in  a  state  of  the  most  complete 
development. 

Decandolle  accordingly  commences  his  system  with  the  fa¬ 
mily  Ranunculaceae,  as  that  in  which  the  natural  symmetry 
of  plants  belonging  to  the  Dicotyledonous  division  is  in  the 
least  degree  departed  from,  the  sepals,  petals,  stamens,  and 
even  the  pistils,  being  here  separate  and  distinct ;  and  he  then 
proceeds,  step  by  step,  to  trace  the  different  degrees  and  kinds 
of  irregularity  which  may  be  perceived  in  those  other  natural 
families  which  he  places  before  us  in  succession. 

Nor  are  the  more  technical,  or,  as  it  may  be  termed,  the 
mechanical  arrangements  atlopted  in  this  treatise,  selected  w'ith 
less  judgment  and  discretion. 
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In  the  Systema  Natura?,  the  authority  for  each  description 
is  scrupulously  given  ;  and  it  is  stated,  by  appropriate  marks, 
whether  the  plant  has  been  observed  by  Decandolle  himself 
in  a  dry  or  in  a  living  state,  cultivated  or  wild.  The  syno- 
nymes  of  each  species  are  appended,  with  a  mark  alhxed  to 
the  name  of  their  author,  whenever  the  identification  has  been 
fully  made  out  by  an  actual  comparison  of  the  specimen  refer¬ 
red  to  with  that  on  which  Decandolle’s  description  is  based. 

The  habitat  is  given  with  greater  accuracy  than  heretofore, 
by  appending  to  it  the  name  of  the  author  on  whose  authority 
it  rests,  either  in  italics,  where  Decandolle  himself  has  seen 
the  specinjen  referred  to,  or  in  roman  letters,  included  in  a 
parenthesis,  where  he  has  not ;  whilst,  where  it  rests  on  De¬ 
candolle’s  personal  examination,  the  locality  is  given  without 
any  name  at  all. 

Another  pointattendedtoscrupulouslyinthis  treatise  was  the 
breaking  up  of  the  genera  into  natural  sections,  so  as  to  group 
the  species  together,  as  much  as  possible,  according  to  their 
natural  affinities  ;  an  idea  which  has  been  follow'ed  out  by  sub¬ 
sequent  botanists,  with  regard  to  the  natural  families  them¬ 
selves,  which  are  now  arranged  according  to  their  alliances, 
and  thus  serve  as  links  whereby  to  connect  in  one  consecutive 
chain  the  most  general  divisions  into  classes,  with  the  most 
subordinate  one  into  species  and  varieties.) 

But  even  the  indefatigable  zeal  and  the  steady  perseverance 
of  ^lons.  Decandolle  were  found  unequal  to  the  herculean 
task  of  describing,  in  the  detailed  manner  originally  proposed, 
the  enormous  catalogue  of  plants  at  present  enumerated, 
swelled,  as  it  has  been,  by  the  researches  of  modern  botanists, 
from  8000  species  known  to  Linnams,  to  more  than  50,000 ; 
and,  accordingly,  after  bringing  out  two  volumes  of  his  Sys- 
tema,  embracing  within  their  compass  11  natural  families,  he 
determined  on  carrying  on  his  work  in  a  more  compendious 
form,  under  the  title  of  Frodronias  Systematis  Naturalis. 

What  the  extent  of  his  original  work  would  have  been,  had 
it  ever  been  completed  in  its  original  plan,  may  be  estimated 
from  this  calculation  alone. 

The  Prodromus,  at  the  time  of  his  death,  consisted  of  six  thickly 
printed  volumes,  each  averaging  about  700  pages,  and  of  a  se- 
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ventli  of  half  that  size,  and  yet  it  includes  only  102  natural 
families  ;  whereas  the  whole  number  comprehended  in  his  son’s 
enumeration  of  those  belonj^ing  to  the  class  of  dowering  plants 
is  195. 

It  is  true,  that  one  of  those  completed  is  the  immense  order 
of  Composita?,  which  alone  hasbeen  estimated  at  nearly  a  quar¬ 
ter  of  the  whole  of  the  Dicotyledonous  division ;  but  then,  on  the 
other  hand,  it  must  be  recollected,  that,  during  the  interval 
since  the  woi’k  commenced,  such  vast  additions  have  been  made 
to  the  catalogue  of  plants,  that  the  families  hereafter  to  be  de¬ 
scribed  Avould  be  more  voluminous  in  proportion  than  the 
earlier  ones. 

We  may,  thei’efore,  perhaps  calculate,  that  the  Prodromus, 
had  it  been  completed,  would  have  formed  15  volumes  of 
700  pages  each  ;  but  the  plants  described  in  the  two  volumes 
of  the  Systema  are  compressed  into  230  pages  of  the  latter 
work,  so  that  the  Systema,  if  executed  on  the  same  plan, 
Avould  have  occupied  no  less  than  44  volumes  octavo. 

if  23(i  =  I  vol. —  10, -'>00  (viz.  1 1  vols.  of  700  pages  caili)  =  44  vols. 

This  great  undertaking,  commencing  with  the  preparation 
of  the  first  volume  cf  the  Systema,  which  was  published  in 
1S18,  occupied  him  till  his  death,  Avhich  occurred  in  1841  ; 
but  the  last  portion  of  it  which  appeared  was  the  concluding 
part  of  the  description  of  the  Compositic,  bearing  the  date  of 
1838. 


W'e  must  not,  however,  suppose,  that  the  whole  business  4>f 
bis  life  during  so  long  a  period  consisted  in  the  exhausting  la¬ 
bour  of  describing  and  classifying  species.  From  time  to  time, 
for  instance,  during  this  interval  he  brought  out  those  admi¬ 
rable  jMonographs,  in  which  he  has  delineated  in  so  masterly  a 
manner  the  general  characters  of  ])articular  natural  families. 

These  Monographs  were  intended  to  serve  as  fuller  expla¬ 
nations  of  the  grounds  of  that  classification  which  he  had 
adopted  in  his  Prodromus,  as  illustrations  of  those  principles 
which  he  had  laid  down  in  his  Theorie  Elementaire,  and  as  cri¬ 
ticisms  on  the  plans  of  arrangement  which  had  been  proposed 
by  antecedent  writers. 

They  hold  an  intermediate  place  between  the  mere  particu- 
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lar  descriptions  of  species  which  are  contained  in  the  Prodro- 
imis,  and  the  general  observations  on  the  structure  of  plants 
considered  in  the  aggregate,  which  are  found  in  the  Organo- 
graphie  ;  constituting  the  groundwork  of  the  former,  and  the 
data  upon  which  the  latter  was  constructed. 

Thus,  in  his  Memoir  on  the  Cruciferae,  he  carries  us  in  de¬ 
tail  through  the  structure  of  all  the  parts,  first,  of  vegetation, 
and  afterwards  of  reproduction,  belonging  to  this  important 
natural  family  ;  and  he  shews,  that  the  only  distinction  which 
can  he  relied  on  for  separating  its  members  into  natural  groups, 
are  drawn,  either  from  the  form  of  the  embryo,  or  from  that 
of  the  seed-vessel.  If  we  adopt  the  former  as  the  basis  of  our 
system,  we  shall  divide  the  Crucifene  into  five  natural  groups, 
according  to  the  position  of  the  Radicle  with  reference  to  the 
Cotyledons  ;  if  we  adopt  the  latter,  we  shall  distinguish  them 
into  six,  according  to  the  position  of  the  valves  of  the  Seed- 
vessel. 

This  latter  method  he  shews  to  be  preferable  to  the  old 
Linna'an  division,  depending  upon  the  length  of  the  pod,  as  the 
latter  admits  of  no  exact  limits,  and  us  it  places  together  gene¬ 
ra  in  no  way  allied,  and  divides  others  which  are  naturally  con¬ 
nected  ;  hut  he  nevex’theless  regards  it  as  of  inferior  moment 
to  the  distinction  founded  upon  the  embryo,  both  because  the 
latter  is  an  organ  of  greater  importance  than  the  seed-vessel, 
and  because  there  is  not  such  a  gradation  in  its  form,  as  is 
found  in  that  of  the  pod  which  incloses  it. 

He  adopts,  therefore,  as  the  basis  of  his  classification,  the 
principle  suggested  by  Robert  Rrown,  with  respect  to  the 
manner  in  which  the  radicle  is  folded  upon  the  cotyledons, 
and  afterwards  subdivides  the  groups  so  formed  according  to 
the  form  and  mode  of  opening  of  the  seed-vessel. 

He  thus,  by  means  of  these  two  chai'acters,  constructs 
twenty-one  natural  groxips,  and  satisfies  himself  of  the  cor¬ 
rectness  of  the  principles  upon  which  he  has  proceeded  in  his 
classification,  by  finding  that  the  genera  thrown  together  by 
virtue  of  this  arrangement,  are  really  such  as  stand  most  nearly 
allied  one  to  the  other. 

Thus,  as  in  the  physical  sciences,  we  commence  by  making 
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experiments  of  a  kind  more  or  less  exact,  and  having,  by 
means  of  them,  traced  our  route,  rectify  it  by  means  of  geo¬ 
metrical  formula",  which  serve  as  a  check  upon  the  errors  of 
manipulation  ;  so,  after  having  thrown  together  all  known 
plants  of  the  cruciform  family  into  groups  determined  by  the 
sum  of  their  affinities,  he  submits  these  groups  to  the  rules  of 
theory,  and  finding  the  two  methods  to  lead  him  to  the  same 
result,  is  satisfied  that  he  has  made  a  near  approximation  to 
truth. 

Hut  the  object  of  the  classifier,  is  not  only  to  arrange  in  the 
most  natural  order  the  several  genera  belonging  to  the  family 
which  he  describes,  but  also  to  ascertain  the  relations  of  the 
family  itself  taken  collectively  to  other  portions  of  the  sys¬ 
tem. 

From  the  earliest  times  at  Avhich  botany  was  studied,  the 
importance  of  this  inquiry  has  been  felt,  and  the  first  attempts 
made  to  effect  this  object  consisted  in  disposing  the  several 
objects  in  a  linear  series,  according  to  the  degrees  of  their 
deviation  from  some  one  taken  as  a  standard  of  comparison. 

The  objection  to  this  method  was,  that  the  same  plant  might 
be  nearly  allied  to  one  member  of  the  series  in  certain  respects, 
and  to  one  occupying  a  very  different  place  in  others  ;  and  Lin- 
njeus  himself,  being  fully  alive  to  the  impossibility  of  con¬ 
structing  a  linear  arrangement  which  should  harmonize  with 
nature,  suggested  the  ingenious  idea  of  representing  the  rela¬ 
tion  in  which  plants  stand  one  towards  each  other,  by  a  kind 
of  map,  in  which  the  classes  should  stand  toward  each  other, 
as  the  quarters  of  the  world  do  on  an  artificial  globe,  including 
the  families  as  separate  countries,  their  genera  as  provinces, 
their  species  as  districts.  As  on  the  map,  each  district  touches 
many  others,  at  distinct  points,  so  likewise  do  the  families  in 
the  vegetable  kingdom ;  as  the  individuals  in  each  district 
agree  in  so  many  particulars  with  the  inhabitants  of  the  neigh¬ 
bouring  districts  as  to  be  scarcely  recognisable  from  them,  so 
also  do  the  species  composing  various  allied  genera.* 


*  Giosecke,  in  his  “  Prelectiones  in  Ordines  Nnturales  Plantarum,  11am- 
biirgh  1792,"  has  attempted  to  cany  out  this  idea,  in  a  Chart,  entitled  Tabuia 
Oonealo^ieo-Ooographica  Affinitatum  Plantarum. 
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Decandolle,  in  his  Tlieorie  Elemeiitaire,  and  other  writings, 
has  followed  up  this  notion  in  his  usual  masterly  manner ;  but 
aware  that  a  complete  map  of  this  kind  can  only  be  con¬ 
structed  when  the  whole  vegetable  kingdom  is  fully  investi¬ 
gated,  just  as  it  would  be  impossible  to  make  a  general  map 
of  the  globe,  till  every  part  of  it  had  been  explored,  he  has 
contented  himself  with  the  preliminary  labour  of  constructing 
local  maps,  as  it  were,  of  ditferent  countries,  by  pointing  out 
the  relations  of  each  of  the  families  which  he  notices  to  the  rest. 

In  some  cases,  indeed,  the  characters  of  a  family  are  so 
well  marked,  and  so  distinct  from  those  of  most  others,  that 
it  is  ditbcult  to  say  to  what  the  plants  included  in  it  are  most 
allied.  They  stand  in  the  relation  of  islands  in  the  midst  of 
a  vast  ocean,  “  penitus  toto  divisos  orbe,”  and  in  any  map  of 
the  vegetable  kingdom  which  may  hereafter  be  constructed 
would  be  represented  as  detached  groups. 

Such  is  the  case  with  the  Crucifenc',  a  family  which,  al¬ 
though  it  bears  some  analogies  to  the  Papaveraceae  in  the  num¬ 
ber  of  its  petals,  and  in  the  structure  of  its  fruit,  possesses 
nevertheless  so  many  peculiarities  of  structure,  that  it  seems 
to  lie  apart  from  all  other  natural  groups,  except,  perhaps, 
from  the  small  one  of  the  Capparidem. 

But  in  the  greater  number  of  instances,  the  characters  of 
the  natural  groups  graduate  into  those  of  several  others,  like 
the  counti’ies  included  within  the  same  continent ;  and  in 
these  cases,  Decandolle  has  presented  us  with  a  sort  of  pic¬ 
torial  view  of  the  entire  family,  representing  the  several 
genera  of  which  it  consists  diverging  from  a  common  centre, 
around  the  circumference  of  which  are  placed  the  families 
with  which  these  genera  bear  respectively  the  nearest  con¬ 
nection. 

Thus  in  the  case  of  the  Crassulacejc,  the  division  into  tribes 
is  drawn  from  the  relation  of  the  stamens,  in  point  of  num¬ 
ber,  to  the  petals,  they  being  in  some  cases  the  same,  in 
others  double  of  the  latter ;  and  these  two  tribes  are  again 
subdivided,  according  as  the  petals  are  united  or  distinct. 
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We,  therefore,  obtain  four  groups,  viz.  : — 

Isostenioncs  polypctala-.  I  Diplostcmones  polypetala*. 

Isostemones  gamopctaloc'.  |  Diplostemones  gamopctalav 

These  distinctions  Decandolle  delineates  by  the  device  of  a 
circle,  for  the  whole  family  taken  collectively,  divided  into 
four  equal  parts,  to  represent  the  four  tribes  alluded  to,  whilst 
the  genera  placed  circularly  nearest  to  the  central  point,  are 
those  which  shew  the  general  characters  of  the  family  in  the 
most  perfect  manner,  and  in  each  division  those  in  the  bor¬ 
ders  indieate  the  genera  which  are  more  anomalous. 

Thus  in  the  division  entitled  Isostemoncs  polypetal.'e,  we 
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see  on  the  margins  the  genera  Dasystemon,  Bulliarda,  and 
Tillnea,  which  deviate  somewhat  from  the  standard. 

Amongst  the  Diplostemones  gamopetalae,  are  placed  on  the 
borders  of  the  circle  the  genera  Kalanchoe  and  Bryophyllum, 
which  by  their  pinnated  leaves  deviate  from  the  rule ;  amongst 
the  Diplostemones  polypetalae  we  place  the  genus  Penthorum 
and  Diamorpha  half  way  beyond  the  circle,  to  shew  that  it 
may  be  doubted  whether  they  belong  to  the  family  at  all. 

The  genera  that  more  immediately  surround  the  centre,  are 
disposed  in  the  order  of  their  natural  affinities,  which  it  would 
have  been  impossible  to  have  done  if  a  linear  arrangement 
had  been  adopted. 

But  with  reference  to  the  point  more  immediately  under 
consideration,  it  may  be  remarked,  that  this  expedient  of 
Decandolle’s  enables  him  to  shew  to  wbat  other  natural 
families  the  Crassulaceae  are  most  allied,  and  which  of  the 
genera  included  in  it  constitute  the  connecting  links.  Thus 
they  approach  to  the  Saxifrageae  by  means  of  the  genera  Dia¬ 
morpha  and  Penthorum,  which  are  not  succulent,  and  have 
the  ovaries  concrete,  and  with  Paronychia;  through  Tilla'a, 
which  has  but  two  ovules,  and  agrees  in  habit  with  Illecebrum. 

Dccandolle  has  exemplified  the  same  method  in  his  Mono¬ 
graph  of  the  fiunily  Mclastomacea; ;  but  he  has  not  thought 
pi’oper  to  follow  it  in  later  works,  cither  from  the  difficulty  of 
presenting  the  characters  in  the  same  compendious  form,  or 
from  the  marked  natural  distinctions  between  the  family  de¬ 
scribed  and  other  groups. 

One  subject  particularly  attended  to  by  Decandolle  in  all 
these  monographs  was,  the  relative  proportion  of  the  mem¬ 
bers  of  each  family  found  in  different  regions  of  the  globe. 
By  ascertaining  in  each  instance  this  point,  he  hoped  to  ob¬ 
tain,  at  length,  the  requisite  data  for  perfecting  a  branch  of 
botanical  science,  in  which,  from  a  very  early  period  of  his 
life,  he  had  taken  a  lively  interest — I  mean  the  geographical 
distribution  of  plants. 

Already,  in  the  year  1807,  he  had  given,  in  his  Flore 
Francaise,  a  .sketch  of  the  several  botanical  regions  into  which 
France  might  be  divided  ;  and  when,  in  1817,  Humboldt  pub¬ 
lished  his  Prolegomena  on  the  Geographical  distribution  of 
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Plants,  and  likewise,  in  the  Meinoires  de  la  Societe  d’Arcueil, 
his  masterly  dissertation  on  the  Distribution  of  Heat  through¬ 
out  the  Globe,  M.  Dceandolle  contributed  to  the  same  work,  a 
general  sketch  of  the  subject  of  Botanical  Geography,  which, 
in  an  expanded  and  corrected  form,  has  been  inserted  in  the 
Dictionnaire  des  Sciences  Naturelles,  by  Levrault,  published 
in  1820. 

In  this  essay,  he  first  considers  in  detail,  the  influence  of 
the  different  agents  which  affect  the  growth  of  plants,  such 
as  temperature,  light,  humidity,  the  soil,  and  the  atmosphere 
— he  then  points  out  the  several  stations  or  situations  in  a 
particular  country  which  certain  plants  affect,  as,  for  example, 
the  neighbourhood  of  the  sea,  marshes,  cultivated  land,  rocks, 
sand,  forests,  the  dwellings  of  man,  &c. — and,  lastly,  he  passes 
in  review  the  distribution  of  the  different  tribes  of  plants  over 
the  various  regions  of  the  globe,  such  as  the  tropical,  the 
temperate,  and  the  frigid  zones. 

Having  thus,  both  from  theory  and  from  observation,  estimated 
the  degree  of  influence  exerted  by  external  agents  upon  the 
distribution  of  plants,  he  is  in  a  condition  to  consider  the  in¬ 
teresting  problem,  as  to  whether  the  limited  range  of  country, 
to  which  in  a  state  of  nature  each  species  would  appear  to  be 
confined,  is  referable  solely  to  the  above  circumstances. 

If  the  affirmative  of  this  proposition  be  granted,  we  have 
then  the  choice  of  several  suppositions,  for  either  we  may  sup¬ 
pose,  that  plants  were  at  first  scattered  indiscriminately  over 
the  whole  globe,  or,  as  Linnaeus  imagined,  that  they  spread 
themselves  from  some  one  central  spot  in  different  directions, 
according  as  the  conditions  were  favourable  or  otherwise  ; 
or,  if  we  chose  to  give  in  to  the  Lamarckian  view  of  the 
gradual  progression  of  more  perfect  from  less  perfect  forms,  we 
might  imagine  each  plant  to  be  generated  at  or  near  the  spot 
where  it  is  found,  owing  to  the  influence  of  external  causes 
operating  upon  matter  endued  with  .some  principle  of  vita- 
lity. 

But  if  the  negative  must  be  conchuled — if,  after  making 
all  allowance  for  circumstances,  there  remains  something  yet 
to  be  explained  w  ith  respect  to  the  geographical  distribution 
of  vegetables,  we  are  then  led  to  the  conclusion,  that  each 
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species  was  originally  created  within  a  certain  distance  ol  the 
locality  where  it  is  met  with,  having  spread  itself  to  a  point* 
more  or  less  remote  from  its  original  site,  according  as  cir¬ 
cumstances  were  more  or  less  favourable  to  its  propagation. 

This  question,  which  involves  higher  considerations  than 
those  relating  merely  to  botany,  has  been  discussed  by  Monsieur 
Decandolle  with  his  usual  sagacity  and  judgment,  and  the  re¬ 
sult  he  has  arrived  at  seems  to  be — that  it  is  tar  more  easy  to 
explain,  on  physical  principles,  the  occurrence  in  a  compara¬ 
tively  small  number  of  cases  of  the  same  species  in  distant 
regions  of  the  globe,  than  the  limitation  of  the  greater  num¬ 
ber  to  certain  fixed  geographical  limits  by  considerations  of 
climate. 

Thus,  he  observes,  it  would  not  be  difficult  to  pitch  upon 
two  points  of  the  globe  situated  respectively,  either  in  the 
United  States  and  in  Murope,  or  in  America  and  tropical 
Africa,  presenting  the  same  circmnstances  of  temperature, 
elevation,  soil,  and  humidity,  and  yet  with  a  perfectly  distinct 
flora ;  whilst,  on  the  other  hand,  if  a  plant  be  pointed  out 
which  occurs  in  two  localities  very  remote  one  from  the  other, 
we  may  generally  discover  something,  in  the  nature  of  its  seed- 
vessel,  in  its  known  properties,  or  in  its  uses,  which  may  have 
caused  its  propagation  and  naturalization  in  regions  to  which 
it  was  not  indigenous. 

He  thus  arrives  at  a  conclusion,  in  entire  harmony  with 
those  views  which  1  have  before  represented  him  as  enter¬ 
taining,  with  respect  to  the  perfect  condition  in  which  ail  the 
works  of  nature  had  issued  from  the  hand  of  the  Creator  ;  in¬ 
ferring,  that  each  plant  was  at  first  established  in  some  parti¬ 
cular  locality  for  which  its  habits  and  structure  were  suited, 
not  that  it  was  rendered  what  it  is,  by  the  operation  of  the 
causes  which  thei’e  affected  it ;  contending,  in  opposition  to 
Lamai-ck,  for  the  permanency  of  species,  and  making  common 
cause  with  Cuvier  in  opposing  the  absurd  and  dangerous  theory 
of  spontaneous  generation. 

One  of  the  strongest  reasons  for  preferring  a  natural  ar¬ 
rangement  of  plants  to  an  artificial  one  is,  that  the  former 
affords  us  a  clew  to  the  medicinal,  as  well  as  to  all  the  other 
qualities  which  may  be  expected  to  reside  in  a  particular 
species. 
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We  have  seen,  that  Decandolle  was,  from  an  early  period 
of  his  life,  awake  to  this  important  application  of  botanical 
science  to  purposes  of  utility,  for  the  medicinal  properties  of 
plants  were  selected  by  him  as  the  subject  of  his  Thesis,  when 
candidate  for  the  degree  of  Doctor  in  Physic  at  Paris  in 
1804. 

In  the  year  1813,  whilst  still  professor  at  Montpellier,  he 
brought  out  a  distinct  work  on  the  same  subject,  pointing  out 
in  it  the  physiological  properties  of  each  of  the  principal  na¬ 
tural  families  ;  and  of  this  treatise  a  second  edition  appeared 
in  1816. 

In  1819,  he  published  a  new  and  corrected  edition  of  his 
Theorie  Elementaire,  in  which  he  added,  1st,  a  chapter  on 
the  degeneration  of  organs,  a  particular  case,  it  is  true,  of  their 
abortion,  but  one  deserving  a  distinct  notice,  from  the  peculiar 
character  of  the  effects  that  are  numbered  under  it.  2dly,  a 
more  full  development  of  the  principle  laid  down  in  his  for¬ 
mer  edition,  as  to  the  effects  produced  on  the  organization  of 
plants  by  the  adhesion  of  organs.  The  general  principle  had 
indeed  been  clearly  pointed  out  before,  but  the  application  of 
it,  to  explain,  for  instance,  the  manner  in  which  all  the  diffe¬ 
rent  kinds  of  seed-vessel  result  from  the  union  of  distinct  car¬ 
pels,  was  first  brought  forward  on  the  present  occasion.  Zdly, 
The  chapter  was  added,  to  which  allusion  has  been  made  in 
the  former  part  of  this  sketch,  vindicating  the  theory  of  aboi*- 
tive  organs  from  those  objections  which  had  been  raised 
against  it,  as  though  it  militated  against  the  idea  of  design, 
and  clearly  pointing  out  the  distinctions  between  the  views 
of  their  Author,  and  those  of  Lamarck. 


It  was  <pxitc  natui'al,  that  a  mind  which  had  obtained,  even 
in  1813,  and  still  more  completely  in  1819,  such  clear  views 
with  respect  to  the  causes  of  irregularity  existing  in  the  or¬ 
gans  of  plants,  should  have  been  carried  forwai'ds  to  the 
beautiful  doctrine  of  vegetable  metamorphosis,  which  is  only 
a  further  development  of  the  same  theory. 

No  doubt,  indeed,  Linmeus  himself  had  obtained  a  glimpse 
of  this  truth,  as  appears  from  his  Thesis,  called  the  Prolepsis 
riantarum,  sustained  in  the  year  1760,  in  which,  though  under 
the  influence  of  a  mistaken  and  fanciful  hypothesis,  he  never- 

1 
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theless  distinctly  maintains,  that  the  hracts,  the  calyx,  the 
corolla,  the  stamens,  and  the  pistil,  are  modified  leaves. 

The  defects  of  this  theory  Dr  Lindley  states  to  he,  “  in  its 
failing  to  account  for  the  modifications  which  the  pistil  under¬ 
goes,  and  in  the  fanciful  supposition,  that  the  organs  of  fruc¬ 
tification  are  prepared  six  years  beforehand,  and  that  their 
peculiar  appearance  is  owing  to  the  time  of  their  development 
being  anticipated  by  some  unknown  but  ever  acting  cause.” 

The  celebrated  poet  Goethe,  in  the  year  1790,  had  the  merit 
of  presenting  this  theory  divested  of  the  above  accompani¬ 
ments,  and  his  “  Versuch  die  Metamorphose  der  Pflanzen  zu 
erklaren,”  is  remarkable  as  an  example  of  one  of  those  happy 
guesses  at  truth,  which  great  minds  occasionally  arrive  at,  by 
a  rapid  glance  over  nature,  rather  than  by  that  patient  inves¬ 
tigation  of  particular  phenomena,  by  which  great  general 
principles  require,  for  the  most  part,  to  be  worked  out. 

Coming,  however,  from  an  individual' whoseVeputation  was 
built  upon  works  of  poetry  and  imagination,  his  theory  ex¬ 
cited  little  attention  amongst  naturalists,  until  it  was  found  to 
harmonize  so  remarkably  with  the  principles,  hinted  at  by 
Brown,  and  propounded  more  fully  by  Decandolle,  w’ith  re  • 
spect  to  the  modifications  which  organs  undergo  from  adhe¬ 
sion,  &c. ;  and  it  at  length  came  to  be  discovered,  that  the 
“  degeneration  of  organs”  and  their  “  metamorphosis,”  are 
only  different  modes  of  regarding  the  same  phenomenon,*  and 
that  the  poet  and  the  philosopher,  though  setting  out  from 
opposite  directions,  had  in  fact  met  at  the  same  point. 

This  doctrine  was  more  fully  explained  in  his  work  on  the 
Anatomy,  or,  as  he  proposed  to  call  it,  the  Organography  of 
plants,  w'hich  was  not  given  to  the  world  till  1827,  although 
its  principal  contents  had  been  imparted  to  a  numerous  class 
of  pupils  in  the  lectures  he  had  delivered  for  several  preced¬ 
ing  years. 

In  this  admirable  work,  which  can  only  be  estimated  at  its 
full  value  by  those  w’ho  compare  it  with  the  treatises  on  bo¬ 
tany  published  at  the  same  time,  as  by  Smith  and  Keith  in 
England,  by  Mirbel  in  France,  or  by  Sprengel  in  Germany, 


*  See  some  good  remarks  in  Flourens’  Eloge  on  the  distinction  between 
the  views  of  DecamloUe  and  Goethe  on  tWs  subject. 
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he  proceeds  upon  the  principle  of  tracing  each  organ  through 
all  its  several  modifications  of  structure  in  the  different  plants 
in  which  it  occurs,  and  of  reducing  every  part  to  its  organic 
elements.  Hence  the  whole  of  this  treatise  may  be  regarded 
as  in  some  sense  a  development  of  the  great  doctrine  of  me-  - 
tamorphosis,  which  he  had  pointed  out  in  his  foregoing  trea¬ 
tise — a  detailed  exposition  of  the  symmetrical  plan,  which  the 
parts  of  all  plants  affect,  and  of  the  causes  which  interfere 
with  their  regularity  of  form  and  disposition. 

It  is  this  philosophical  mode  of  considering  the  structure 
of  plants,  which  has  mainly  contributed  to  impart  to  the  work 
of  Decandolle  the  superiority  which  it  possesses  over  all  an¬ 
tecedent,  all  contemporaneous  treaties  on  botany,  and  which 
has  even  rendered  it  in  many  respects  a  model  for  those  which 
have  subsequently  appeared. 

The  organs  of  vegetables  are  here  set  before  us,  not  in  dry 
detail,  as  separate  and  independent  parts  of  the  structure  which 
they  serve  to  make  up,  or  even  in  a  purely  physiological  point 
of  view,  as  subservient  to  the  uses  of  the  individual  of  which 
they  are  a  constituent ;  but  they  are  treated,  as  links  of  a  com¬ 
mon  chain,  as  portions  of  the  same  harmonious  system,  sub¬ 
ject  indeed  to  endless  variations,  and  productive  of  continual 
diversities  of  form  and  function,  but  nevertheless  all  influenced 
by  the  same  universal  law  of  symmetry  and  order. 

One  of  the  greatest  advantages  attendant  on  this  mode  of 
treating  the  subject  of  botany,  is  the  facility  which  it  affords 
us  of  conveying  a  clear  conception  of,  and  in  imprinting  upon 
the  memory,  the  numerous  varieties  of  structure,  which  we 
adopt  in  describing  and  distinguishing  individual  plants. 

How  perplexing,  for  instance,  is  the  enumeration  of  the  dif¬ 
ferent  kinds  of  seed-vessel,  according  to  old  books  on  botany 
founded  on  the  Linnsean  method  of  classification !  how"^  weari¬ 
some  to  the  mind,  to  burden  itself  with  the  names  and  defini¬ 
tions  of  a  long  string  of  objects,  between  which  no  relation  or 
connexion  of  form  has  been  pointed  out  to  us ! 

But,  according  to  Decandolle’s  method,  all  these  several 
forms  of  organization  are  shewn  to  result  from  leaves  variously 
modified,  and  adherent ;  and  thus,  whilst  engaged  in  the  in¬ 
teresting  task  of  reducing  all  these  variations  of  form  to  one 
common  symmetrical  plan,  we  are  insensibly  led  to  classify 
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them  under  distinct  heads,  in  a  manner  which  renders  their 
subsequent  recollection  a  matter  of  comparative  facility. 

It  is  the  same  with  respect  to  the  several  varieties  of  leaves, 
which  are  rendered  much  more  easy  of  recollection,  in  conse¬ 
quence  of  being  first  reduced  to  two  great  heads,  characteris¬ 
tic  of  the  two  natural  divisions  of  plants  into  monocotyledo- 
nous  and  dicotyledonous ;  then  subdividing  the  former  into 
those  Avith  convergent  and  divergent  nerves  ;  and  the  latter, 
into  the  four  heads  of  penninerve,  peltinerve,  palminerve,  and 
pedalinerve,  if  simple,  and  of  pinnate,  pellate,  palmate,  and 
l)€dalate,  if  composite,  thus  limiting  the  effort  of  memory 
chiefly  to  the  task  of  distinguishing  the  several  terminations, 
Avhich,  from  their  great  variety,  do  not  seem  reducible  to  any 
such  principle  of  classification. 

But  the  most  successful  application  of  physiological  princi¬ 
ples  to  terminology  occurs  in  the  chapter  in  which  Mons. 
Decandolle  has  availed  himself  of  Roeper’s  ingenious  method 
of  distinguishing  the  various  modes  in  Avhich  flowers  are  situat¬ 
ed  upon  their  stalk,  which,  under  the  name  of  their  inflorescence, 
has  given  rise  to  so  much  confusion,  but  of  which,  neverthe¬ 
less,  our  countryman  Robert  Brown,  in  his  Memoir  on  the 
Conipositae,  published  in  1818,  shewed  that  he  had  entertained 
a  just  conception.* 

Instead  of  contenting  himself  Avith  merely  setting  down  the 
names  and  dispositions  of  their  respective  kinds,  as  of  the  Ver- 
ticillum,  the  Raceme,  the  Spike,  the  Corymb,  the  Fascicle,  the 
Capitulum,  the  Umbell,the  Cyme,  the  Panicle, &c.,  Decandolle 
begins  by  noticing,  in  the  first  place,  the  two  different  plans 
upon  Avhich  the  evolution  of  fioAvers  may  proceed — the  ten¬ 
dency  in  some  cases  being  towards,  in  others  aAvay  from,  the 
centre  of  the  tree.  The  first  he  denominates  centripetal,  the 
latter  centrifugal  inflorescence. 

He  further  finds,  that  some  of  the  kinds  obserA'ed  by  bota¬ 
nists  ai-e  modifications  of  the  centripetal,  others  of  the  centri¬ 
fugal  tendency ;  and  he  goes  on  to  point  out,  how  one  kind  is 
related  to  another,  hoAv  it  may  graduate  into  it,  and  how  cer¬ 
tain  species  of  inflorescence  (such  as  a  capitulum)  may  arise 
out  of  either  of  these  tendencies,  and  therefore  cannot  be  re- 


*  See  also  a  Memoii'  bv  31.  Turpin  in  tlie  nth  volume  of  tlio  3Icuioires 
du  Museum,  1810. 


1  hilmophical  L'k'.imcter  of  Decandolle.  23o 

lied  upon  as  indicative  of  any  fundamental  distinction  in  the 
cases  in  which  it  occurs. 

I  have  now  instanced,  rather  for  the  sake  of  illustration,  than 
under  any  idea  of  doin"  justice  to  the  subject,  a  few  of  the  pecu¬ 
liar  merits  of  Mons.  necandolle’s  Organographie,  which,  more¬ 
over,  as  a  full,  candid,  and  luminous  exposition  of  all  that  was 
known  at  the  lime  with  respect  to  the  structure  of  vegetables, 
stands,  to  say  the  least,  on  a  par  with  any  other  work  of  the 
kind;  nor  are  there  any  portions  of  it,  which,  even  at  the  pre¬ 
sent  more  advanced  period  of  our  knowledge,  are  liable  to  lead 
us  into  mistakes,  except,  perhaps,  what  relates  to  the  micro¬ 
scopic  anatomy  of  plants,  on  which  neither  the  leisure,  nor  the 
perfection  of  the  instruments,  whicli  Mons.  Decandolle  could 
command,  was  s\ich  as  to  justify  him  in  speaking  with  au¬ 
thority. 

^V  ithout  caring  for  the  order  of  dates,  it  may  be  convenient 
for  me  to  proceed  next  to  notice  the  other  treatise,  in  which 
Decandolle  aimed  at  completing  that  general  survey  of  the 
entire  vegetable  kingdom,  which  it  had  been  the  business  of 
his  life  to  systematize  and  aiT.inge. 

In  the  year  1832,  his  treatise  on  the  physiology  of  plants, 
in  3  vols.  8vo.,  was  first  ottered  to  the  public  ;  but  its  principal 
contents  had  formed  the  subject  of  his  lectures  for  several  pre- 
ceiling  years,  and  had  even  been,  with  the  permission  of  their 
anthoi’,  g.ven  in  an  Hnglisli  dress,  by  Mrs  Marcet,  in  her  in¬ 
teresting  Conversations  on  Vegetable  Physiology,  jiublishcd  in 
1820. 

llegarded  as  a  clear  and  comprehensive  digest  of  what 
was  known  with  respect  to  the  functions  of  the  organs  de¬ 
scribed  in  his  preceding  work,  the  treatise  now  alluded  to 
stood  probably  without  a  rival  at  the  time  of  its  appearance  ; 
but  it  did  not  afford  the  same  room  for  originality  in  the  mode 
of  trtiating  the  subjects  under  discussion,  which  had  been 
afforded  him  in  the  preceding  volumes,  by  applying  the  law 
of  symmetry  to  the  subject  of  vegetable  organization,  and  by 
f  ollowing  out  the  conse'.juenccs  of  that  prolific  principle. 

Amongst  the  points  on  which  the  reader  may  look  for  much 
.><011110  informaticii,  I  may  allude  to  those  relating  to  chemical 
l»henomena  of  vegetation,  to  which  subject  the  naturalistsof  Ge- 
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neva,  during  the  last  century,  have  devoted  especial  atten¬ 
tion. 

Bonnet,  it  will  be  recollected,  had  observed  the  evolution 
of  air  from  leaves  whilst  exposed  to  the  sun’s  light,  long  before 
Priestley  had  been  led  by  observations  of  a  similar  kind  to 
his  beautiful  theory  as  to  the  influence  of  plants  in  purifying 
the  atmosphere. 

Senebier  had  examined,  in  much  detail,  the  circumstances 
under  which  this  evolution  of  gas  took  place,  and  the  causes 
by  which  it  was  determined,  to  which  Deeandolle  himself  has 
made  some  additions,  by  shewing,  that  artificial  light  may,  to 
a  certain  extent,  supply  the  place  of  solar  radiation, — a  fact, 
however,  which  had  been  first  pointed  out  by  Humboldt,  so 
early  as  1793,  in  the  aphorisms  appended  to  his  Flora  Subter- 
ranea  of  Freyberg.* 

But  the  younger  De  Saussure  had  distinguished  himself 
above  the  rest,  by  investigating  the  influence  at  once  of  water, 
of  air,  and  of  the  soil,  on  the  processes  of  vegetation,  and  by 
introducing  into  this  department  of  inquiry,  a  degree  of  ac- 
ciuacy,  which  renders  his  labours,  even  after  a  lapse  of  nearly 
forty  years,  still  the  best  authority  we  can  appeal  to  on  many 
of  the  questions  under  discussion. 

Into  the  consideration  of  questions  which  had  exercised  the 
genius  of  some  of  the  most  distinguished  of  his  countrymen, 
Deeandolle  entered,  as  might  be  expected,  with  more  than 

*  I  have  been  reminded  by  the  perusal  of  M.  Flourens’  Eloge,  of  an 
omission  in  the  former  part  of  this  memoir  relative  to  the  subject  here 
alluded  to,  namely,  of  the  fact,  that  these  researches  on  artificial  light  were 
made  known  to  the  world  so  early  as  the  year  1800.  (See  Memoires  des 
Savants  Etrangers  de  I’Institut,  vol.  i.)  He  there  established,  that  the 
period  of  the  sleep  of  plants  may  be  gradually  reversed,  by  keeping  them  in 
the  dark  during  day,  and  exposing  them  to  artificial  light  at  night ;  and  that 
we  might  communicate  a  green  colour  to  etiolated  leaves  by  the  same  action, 
although  we  could  not  produce  from  them  a  sensible  evolution  of  oxygen. 
Thus  concludes  Flourens — 

“  La  vie  des  plautes  cst  un  phenomenc  bien  plus  compllque,  bicn  plus 
rapprochd  de  la  vie  des  animaux  qu’  on  no  I’avoit  soupconnt-  encore :  dies 
ont  leur  action,  leur  repos,  leur  sommeil,  leur  veille,  leurs  habitudes  (car 
ce  n’est  pas  tout  de  suite,  ce  n’est  qu’au  bout  d’un  certain  temps  qu'elles 
perdent  leurs  heures  ordinaires  pour  en  prendre  d’autres)  ct  lorsque  Delille, 
s’empressant  do  celebrer  ces  resultats  cn  beaux  vers,  va  jusqu’a  dire: 

“  Dc  la  crcdule  fleur  le  calice  cst  tronipe.” 

Ce  language  metapboriquo  dc  la  poesie  ne  parait  presquo  plus  metaphorique. 
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common  interest,  and  his  masterly  chapter  on  this  subject 
might,  we  should  think,  if  properly  studied,  have  removed, 
from  the  minds  of  certain  German  physiologists,  the  doubts 
they  appear  at  a  much  more  recent  period  to  have  entertained, 
with  respect  to  the  source  of  the  carbon  existing  in  plants, 
and  also  perhaps  have  induced  an  illustrious  living  chemist  of 
that  country,*  to  limit  to  the  naturalists  of  his  own  nation  the 
strictures,  which  he  seems  to  consider  applicable  to  the  general 
body  of  those  in  Europe,  for  being,  as  he  conceives,  so  far  in  ar- 
rear  of  the  actual  state  of  chemical  knowledge  in  this  respect. 

Nevertheless  he  still  leaves  undecided,  what  the  descrip¬ 
tion  of  rays  may  be  w'hich  acts  most  favourably  in  promoting 
vegetation,  whether,  for  instance,  the  chemical  or  the  lumi¬ 
nous  portion  of  the  spectrum  is  most  efficient ;  neither  has  he 
adduced  from  De  Saussure  a  sufficient  amount  of  evidence  to 
overpower  the  weight  due  to  the  experiments  of  Mr  Ellis, 
which  tended  to  throw  doubts  upon  the  extent  of  the  purify¬ 
ing  influence  attributable  to  plants. 

I  am,  therefore,  induced  to  flatter  myself,  that  theresearchest 
in  which  I  have  myself  been  subsequently  engaged,  with  a 
view  to  the  more  satisfactory  elucidation  of  these  two  points, 
would  not  have  been  regarded  by  this  great  botanist  as  alto¬ 
gether  superfluous. 

Decandolle  has  also  presented  us  with  a  very  ingenious 
theory  with  respect  to  the  autumnal  coloration  of  leaves  and 
fruits,  which  he  regards  as  due  to  an  action  exerted  upon  their 
colouring  matter,  by  an  acid  generated  wuthin  their  tissue, 
when  the  latter  has  begun  to  lose,  with  its  vitality,  the  pow’er 
of  separating  carbon  from  oxygen.  + 

He  has  also  laid  down  a  curious  law  with  respect  to  the 

*  See  Liebig’s  remarks,  in  his  Keport  “  On  Chemistry  in  its  application 
to  Apiculture  and  Physiology,”  ‘2d  English  edition,  p.  30. 

t  See  my  Paper  in  the  Philosophical  Transactions  for  1036,"  On  the  action 
of  Light  upon  Plants,  and  of  Plants  upon  the  Atmosphere.” 

t  The  new  photopai)hic  researches  of  Sir  John  llcrschel  on  vegetable 
colours  promise  to  lead  to  .v  better  understanding  of  this  subject.  He  finds 
leaves  to  contain  two  colours,  the  green  destructible  by  light,  the  red  not. 
Hence,  when  the  activity  of  the  vegetation  no  longer  recruits  the  green  prin¬ 
ciple,  in  the  same  ratio  in  which  it  is  destroyed  by  the  solar  influence,  the 
red  predominates,  and  the  sere  or  withered  appearance  of  the  leaf  super¬ 
venes.— See  Philotophical  Magazine  for  FchrMary  1843. 
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series  of  tints,  which  the  flowers  in  each  species  may  be 
broui^ht  to  assume,  founded  upon  the  same  chemical  principles, 
and  confirmed  by  observing  the  degree  in  which  art  is  capa¬ 
ble  of  modifying  their  natural  colour. 

Doth  these  theories  were  suggested  in  the  Flore  Fran^aise 
j)ul)lished  in  1805  ;  and  whilst  the  former  has  since  been  con¬ 
firmed  by  the  researches  of  jVIacaire,  respecting  the  chromule 
of  the  leaf,  the  latter  has  been  more  fully  developed  by 
Sclmblcr  and  Funk  in  a  memoir  published  by  them  at  Tu¬ 
bingen  in  1825. 

One  of  the  ablest  chapters  in  the  work,  may  perhaps  be 
considered  the  one  in  which  he  discusses  the  cause  of  the  di¬ 
rections  which  the  parts  of  plants  severally  aftect. 

He  has  here  proceeded  upon  the  sound,  but  too  often  ne¬ 
glected,  principle,  of  declining  to  call  in  the  aid  of  the  vital 
])rinciple,  for  the  purpose  of  explaining  phenomena  which  may 
be  referred  to  physical  causes  alone. '  The  maxim,  “  Nec  Deus 
intersit,"’  holds  good  in  the  natural  sciences  not  less  than 
in  poetry. 

Thus,  instead  of  vaguely  attributing  the  tendency  of  the 
stem  to  mount  upwards,  and  that  of  the  root  to  descend,  to  any 
principle  so  near  akin  to  instinct  or  volition,  as  that  of  a  dis¬ 
position  in  the  one  to  seek,  and  the  other  to  avoid  light,  as 
s omefornierpliysiologists  had  done,  Decandolle  shows,  that  botli 
these  phenomena  woidd  arise  out  of  the  ditference  in  the  mode 
of  growth  belonging  to  these  two  parts,  and  out  of  that  in  the 
way  which  certain  external  agents  atfect  their  organization. 

Nor  has  our  author  been  less  successful,  in  api)lying  those 
principles  of  vegetable  physiology,  which  he  had  previously 
laid  down,  to  the  explanation  of  the  dift'erences  which  subsist 
between  the  various  kinds  of  parasitical  plants,  and  in  estab¬ 
lishing  a  classification  of  them  founded  on  the  above  consi¬ 
derations. 

He  has  pointed  out  that  those  parasites  which  insert  their 
roots  into  the  woody  matter  of  the  plant  which  nourishes 
them,  require  leaves,  because  they  obtain  tlie  sap  unelaborated ; 
whilst  those  w  hich  are  rooted  merely  into  the  bark,  are  desti¬ 
tute  of  leaves,  because  they  draw  their  supply  from  the  de¬ 
scending  sap,  which  has  already  undergone  the  necessary  pre¬ 
paration  in  the  parent  tree. 
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The  former,  such  as  the  misletoe,  may  live  on  several  difFe- 
vent  sorts  of  trees,  because  its  own  leaves  enable  it  to  bring 
about  the  requisite  changes  in  the  juice  which  it  imbibes  ;  but 
the  latter  are  genei'ally  confined  to  plants  of  the  same  genus, 
or  at  most  of  the  same  natural  family,  since  they  possess  no 
organs  adapted  for  modifying  the  quality  of  the  sap,  so  as  to 
suit  it  to  their  own  purposes. 

Another  question  upon  which  new  light  appears  to  have 
been  thrown  by  the  writings  of  M.  Decandolle,  although  many 
probably  are  not  aware  of  the  source  from  whence  their  pre¬ 
sent  notions  on  this  subject  have  been  derived,  relates  to  the 
indefinite  duration  of  the  life  of  a  tree,  as  contrasted  with  the 
definite  term  of  existence  which  nature  has  prescribed  to  every 
animal. 

The  former  is  destroyed  merely  by  the  accidents  and  dis¬ 
eases  contingent  upon  the  peculiar  circumstances  under  which 
it  is  placed  ;  the  latter,  if  it  were  not  carried  off  prematurely 
by  the  maladies  to  which  it  is  exposed,  would  nevertheless  at 
length  perish  from  old  age  alone. 

This  distinction  between  a  plant  and  an  animal,  which  at 
present  may  appear  to  follow  as  a  natural  consequence  from 
the  fact,  that,  agreeably  to  the  views  of  modern  botanists,  a 
plant  is  to  be  regarded,  not  as  an  individual,  but  as  an  aggre¬ 
gate  of  individuals,  each  bud  being  a  new  being,  grafted  upon 
the  branch  from  which  it  issues,  was  warmly  disputed  when 
Decandolle  fii'st  alluded  to  it  in  1805. 

Its  universal  admission  at  the  present  time  affords  a  satis¬ 
factory  proof,  that  the  philosopher  who  sets  out  with  sound 
principles,  and  is  capable  of  deducing  correct  inferences  from 
them,  may  often  live  to  see  those  very  opinions,  which,  when 
he  first  broached  them,  appeared  to  others  the  most  paradoxi¬ 
cal,  take  such  deep  root  in  the  public  mind,  that  their  paren¬ 
tage  shall  be  forgotten  by  the  majority  of  those  who  adopt 
them  as  their  own. 

I  next  proceed  to  notice  two  points  discussed  in  these  vo¬ 
lumes,  upon  which  the  conclusions  arrived  at  by  our  author 
do  not  meet  with  such  general  concurrence  amongst  physiolo¬ 
gists. 

I  will  allude,  in  the  first  place,  to  his  opinions  with  respect 
to  the  descending  sap,  on  which  subject  he  adopts  the  views  of 
the  older  botanists,  and  maintains  that  nouri.shment,  in  a  liipiid 
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form,  flows  down  from  the  summit  of  every  exogenous  tree  to  I 
its  base,  and  that  the  new  layers  of  bark  and  wood  produced 
each  year  are  formed  by  the  pre-existing  ones,  and  nourished 
by  the  juice  which  descends, 

If  these  conclusions  can  be  maintained,  they  may  seem  to 
bear  him  out  in  dissenting  from  the  theory  of  M.  Petit  Thouars 
with  respect  to  the  growth  of  exogenous  trees ;  but  1  must 
admit  that  they  cannot  be  allowed  to  set  aside  the  direct  evi¬ 
dence  which  the  latter  botanist  has  brought  together  to  prove, 
that  fibres  actually  descend  from  the  branches  in  certain  endo¬ 
genous  trees,  and  penetrate  between  the  rind  and  the  old 
wood. 

Are  we,  then,  to  suppose  the  mode  of  growth  in  these  two 
classes  of  plants  to  proceed  upon  a  different  principle !  or  may 
we  reconcile  the  two  apparently  conflicting  statements,  by  sup¬ 
posing  fibres  to  be  sent  down  from  the  buds,  and  to  constitute 
the  rudiments  of  the  young  wood  and  of  the  young  bark,  ad¬ 
mitting  at  the  same  time  that  these  fibres  require  the  descend¬ 
ing  sap  to  supply  them  with  materials  for  further  growth  and 
development  ? 

Without,  indeed,  pretending  to  gainsay  the  arguments  alleged 
by  Decandolle  on  the  contrary  side,  I  must  freely  admit,  that 
the  more  recent  observations  of  Mold,  with  respect  to  the 
structure  of  endogenous  stems,  have  afforded  some  additional,  ‘ 
though  indirect,  confirmation  of  M.  du  Petit  Thouars’  theory*  ^ 
as  to  the  fact  that  fibres  descending  from  buds,  may  constitute,  i 
in  endogenous  trees,  the  woody  matter  of  the  stem.*  | 

The  reasons  on  both  sides  of  the  question  are  ably  placed  | 
before  us  in  Dr  Lindiey’s  Introduction  to  Botany;  and  a  com¬ 
parison  of  what  is  there  said  with  Decandolle’s  remarks  in  his 
Physiologic  Vegetale  may  be  recommended  to  those  whose 
disposition  leads  them  to  institute  experiments  on  Vegetable 
Physiology,  as  being  well  calculated  to  set  before  them  the 
doubts  which  still  hang  over  the  subject,  and  the  true  points 
which  remain  open  for  investigation.  ' 

Another  portion  of  the  volume,  from  which  many  may  be  | 
inclined  to  dissent,  is  that  which  relates  to  the  excretory  func-  j 


*  See  also  the  Heseorches  of  Gaudichaud,  in  confirmation  of  M.  Fetit 
Thouars’ theory.  Paris,  1841. 


Philosophical  ChavacUr  of  Decmulolle.  241 

tion  ascribed  to  the  roots,  from  which  our  author  has  deduced 
an  explanation  of  the  deterioration  which  a  plant  is  subject  to, 
when  sown  year  after  year  upon  the  same  ground,  as  well  as 
of  the  consequent  advantages  of  a  due  rotation  of  crops  in 
agriculture. 

All,  I  apprehend,  will  be  disposed  to  allow  his  theory  on 
this  subject  to  be  ingenious  and  plausible,  and  to  admit  that 
he  has  evinced  considerable  dexterity  and  skill  in  removing 
the  objections  that  lie  upon  the  face  of  such  an  hypothesis, 
and  in  particular  in  reconciling  the  permanent  existence  of 
forest  trees  on  a  particular  locality,  with  the  assumed  neces¬ 
sity  for  a  frequent  change  in  the  soil  from  which  they  draw 
their  nourishment. 

I  conceive  also,  that  subsequent  observations  have  tended  to 
confirm,  rather  than  to  invalidate,  his  fundamental  position, 
that  the  roots  are  excretory,  as  well  as  secretory  organs  ;*  and 
the  experiments  of  Macaire  and  others  seem  to  place  beyond 
doubt  the  fact,  that  in  plants  which  contain  poisonous  juices, 
the  excretions  are  also  poisonous. 

It  is  likewise  very  probable,  that  the  juices  emitted  by  the 
roots  of  a  plant,  may  be  better  adapted  for  the  nourishment 
of  certain  species  than  of  others  ;  and  that  hence  each  culti¬ 
vated  crop,  and  perhaps  each  kind  of  forest  tree,  may  foster 
its  own  class  of  weeds,  as  well  as  its  own  particular  parasites. 

But  it  yet  remains  to  be  proved,  whether  the  advantage  of 
a  frequent  interchange  of  crops  be  connected  in  any  degree 
with  the  emission  of  juices,  which  are  more  injurious  to  the 
plants  of  the  same  kind,  or  of  similar  conformation,  than  they 
are  to  others  ;  or  whether,  on  the  contrary,  a  different  set  of 
causes  may  not  serve  to  account  for  the  result. 

The  doubts,  which  I  myself  entertained  at  the  time  the 
theory  was  first  propounded,  have  led  me  to  originate  a  series  of 
experiments,  w’hich  may,  1  hope,  tend  eventually  to  throw  some 
light  upon  the  question  ;  and  I  must  confess  that  these  doubts 
have  since  been  much  increased  by  the  results  to  which  the 

•  Thus,  for  instance,  in  Mr  Hyott’s  experiments  on  the  .absorption  of  liquid 
solutions  by  growing  timber,  which  arc  detailed  in  vol.  xiv.  p.  535  of  the 
Transactions  of  the  llighhmd  Society,  the  neighbouring  trees  were  found 
by  him,  as  I  understand,  to  have  been  affected  by  the  poisonous  matters 
imbibed,  under  circumstances,  which  seem  to  imply,  that  they  had  been  ex¬ 
creted  by  the  roots  of  the  plants  to  the  trunks  of  which  they  were  applie<l. 
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latter  have  already  led,  no  less  than  by  the  researches  of  Dra- 
connot  and  others,  which  have  lately  been  instituted  with 
I’eference  to  the  same  question. 

1  must  not  conclude  my  remarks  on  these  two  treatises, 
which,  together  taken,  present  us  more  completely  than  any 
other  work  of  the  kind,  a  statement  of  what  is  known  respect¬ 
ing  the  structure  and  functions  of  the  vegetable  kingdom, 
wilhout  noticing  those  most  useful  appendices  to  either  part, 
in  which  our  author  has  followed  up  his  delineation  of  the  ex¬ 
plored  regions  of  botany,  with  a  series  of  acute  and  searching 
questions  calculated  to  point  out  to  us  also  the  terra  incognita 
of  the  science. 

A  few  of  these  may,  indeed,  have  since  been  answered,  but 
the  greater  number  remain  still  unresolved  ;  and  I  know  not 
where  tlie  young  experimentalist  can  better  go,  in  order  to 
learn  in  what  direction  his  investigations  may  most  profitably 
be  carried  on,  or  to  what  authority  the  student  may  more  fitly 
appeal,  in  order  to  estimate  the  relative  degrees  of  confidence 
that  deserve  to  be  placed  on  tbe  statements  of  physiological 
writers,  than  to  the  questions  alluded  to,  in  which,  as  our  au¬ 
thor  informs  us,  he  has  laid  open  to  the  world  all  the  doubts, 
all  the  suspicions,  all  the  schemes  of  research,  which  hehad  har¬ 
boured  in  his  mind,  oi  iginally  with  a  view  merely  to  his  own 
guidance  and  instruction  in  the  scientifie  labours  Avhich  he 
had  proposed  to  undertake,  but  which  he  was  now  compelled, 
from  the  pressure  of  other  engagements,  to  abandon  to  younger 
men. 

It  was  previously  to  the  publication  of  this  work,  namely, 
in  the  year  1830,  that  I  had  the  advantage,  during  a  residence 
of  many  months  at  Geneva,  of  hearing  the  principal  points  of 
theory  which  are  therein  embodied  set  forth  in  the  course  of 
lectures  which  their  author  annually  delivered  before  the  aca¬ 
demy  ;  and  although  his  fellow-citizen,  who  has  written  a 
brief  sketch  of  his  life  and  writings  in  the  “  Federal  news¬ 
paper,'*  is  mistaken  in  attributing  my  subsequent  success  in 
gaining  tbe  professorship  of  botany  in  this  university  to  the 
certificate  of  capacity  for  that  office  which  the  professor  was 
so  obliging  as  to  send  to  me  when  the  vacancy  occurred,  as, 
in  point  of  fact,  the  election  had  taken  place  before  its  arrival ; 
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yet,  I  must  freely  own,  that  but  for  my  stay  at  Geneva,  I  might 
never  have  obtained  a  sufficient  mastery  of  the  subject,  to  have 
held  with  any  satisfaction  to  myself  the  Office  I  have  the  hon¬ 
our  to  discharge  in  this  Seat  of  Learning. 

Unacquainted  as  1  was,  until  the  period  of  my  residence  at 
Geneva,  with  any  other  than  the  artificial  method  of  classifi¬ 
cation,  it  required  the  infiuence  of  such  lectures,  and  of  such 
writings  as  those  of  Decandolle,  to  remove  from  my  mind  the 
prejudices  arising  from  early  association,  and  to  invest  the 
science  of  botany  with  dignity  and  importance  in  my  eyes. 

And  though  I  have  since  attended,  with  much  satisfaction, 
the  course  delivered  in  London  by  Professor  Lindley,  and  have 
corrected  on  many  points  the  notions  I  received  from  Decan¬ 
dolle  by  the  subsequent  perusal  of  the  papers  of  Mirbel,  Brown, 
Schleiden,  and  others ;  yet  it  is  but  fair  to  admit,  that  it  was 
at  Geneva  1  first  began  to  estimate  at  their  true  weight  the 
pretensions  of  botany  to  be  regarded  as  a  science,  and  not 
merely  as  an  ingenious  art  for  discovering  the  name  of  any 
plant  that  might  be  put  before  us. 

I  then  began  to  comprehend  on  what  principle  a  certain 
acquaintance  w'ith  botany  w'as  inculcated  at  the  academy  at 
Geneva  as  constituting  an  essential  part  of  a  liberal  educa¬ 
tion,  perceiving  that,  like  every  other  branch  of  natural  know¬ 
ledge,  if  prosecuted  in  a  philosophical  spirit,  and  with  a  con¬ 
stant  reference  to  first  principles,  it  might  be  capable  of  serv¬ 
ing  an  important  purpose  in  training  and  disciplining  the  mind 
of  the  student. 

For  the  furtherance  indeed  of  this  object,  the  lectures  of  few 
Professors  could  have  been  better  adapted  than  those  of  the 
individual  who  forms  the  subject  of  my  memoir,  combining,  as 
lie  did,  great  powers  of  generalization,  with  a  most  extensive 
acquaintance  with  facts  relating  to  all  branches  of  natural 
liistorv,  and  able,  from  his  correct  and  classical  taste,  as  well 
as  from  his  perfect  clearness  of  understanding,  to  render  the 
most  technical  portions  of  the  subject  interesting,  and  the  ob¬ 
scurest  intelligible. 

For  my  own  part,  1  can  only  say,  that,  although  by  no 
means  familiar  with  the  language  in  which  he  spoke,  I  fol¬ 
lowed,  nevertheless,  the  thread  of  his  discourse,  even  when 
it  related  to  the  more  intricate  points  of  structural  or  physio- 
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logical  botany,  with  as  much  ease,  and  with  as  thorough  a 
comprehension  of  its  drift  and  import,  as  I  ever  recollect 
doing  that  of  the  professors  whose  instructions  conveyed  to 
me  the  greatest  amount  of  information  in  my  own  country. 

I  recollect  Monsieur  Decandolle,  with  what  might  be  con¬ 
sidered  a  pardonable  piece  of  vanity  in  such  a  ease,  relating 
to  me  an  anecdote,  which  illustrated,  in  a  very  striking  man¬ 
ner,  the  estimation  in  which  his  style  and  language  was  held 
by  better  judges  than  a  foreigner  like  myself. 

Amongst  his  hearers,  on  one  occasion,  was  the  celebrated  De 
Bonstetten,  the  friend  of  Madame  de  Stack  at  that  time  nearly 
80,  who,  though  he  had  evinced  at  former  periods  of  his  life 
some  interest  in  physical  phenomena,  was,  nevertheless,  chiefly 
distinguished  as  a  man  of  letters.  M.  Decandolle  observed  him 
occasionally  taking  notes  at  his  lectures  with  much  diligence, 
but  this  was  not  at  the  parts  which  appeared  most  worth  re¬ 
membering  for  the  purposes  of  a  botanical  student. 

His  curiosity  was  therefore  excited,  and  he  Avas  tempted 
one  day,  after  the  lecture  Avas  over,  to  ask  Monsieur  de  Bon¬ 
stetten  on  Avhat  principle  he  proceeded  in  selecting  passages 
for  particular  annotation.  “  Oh,  don't  flatter  yourself,”  said 
his  friend  in  reply,  “  that  I  am  come  here,  at  my  time  of  life, 
to  learn  botany  ;  Avhat  I  am  curious  about  is  to  observe,  how, 
Avhen  you  get  involved  in  the  mazes  of  a  difficult  sentence,  you 
manage  to  disentangle  the  thread  of  your  discourse,  and  to 
round  off  your  period.” 

But  it  Avas  not  merely  the  excellence  and  beauty  of  Mon¬ 
sieur  Decandolle’s  lectures  that  rendered  Geneva,  at  the  time 
I  .speak  of,  an  admirable  school  for  acquiring  botanical  knoAA’- 
ledge. 

His  extensive  herbarium  and  library  Avere  at  all  times  open 
to  the  student,  as  Avell  as  to  the  more  advanced  cultivator  of 
this  science  ;  and  I  can  aa'cII  recollect,  that  the  rooms  Avhich 
contained  it  AA^ere  the  daily  rendezvous  of  a  number  of  indivi¬ 
duals,  Genevese  as  aacII  as  Foreigners,  AA’hose  names  are  not 
unknoAvn  amongst  the  cultivators  of  Natural  History. 

Here,  besides  that  accurate  practical  botanist  Monsieur 
Seringe,  Avho  acted  as  curator  to  Decandolle’s  museum,  and 
is  noAV  Professor  of  Botany  at  Lyons,  I  used  to  meet  Professor 
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Choisy,  Avho,  though  principally  occupied  on  the  Philosophy  of 
the  Human  Mind,  has  nevertheless  found  time  to  publish  seve¬ 
ral  profound  memoirs  on  botanical  subjects ;  Vaucher,  who 
still  retained  at  this  late  period  of  his  life  an  ardour  for  natu¬ 
ral  history  ;  Moricand,  the  author  of  the  Flora  Venetiana  and 
other  memoirs ;  and,  amongst  foreigners,  Blith,  now  Profes¬ 
sor  at  Upsala ;  Wydler,  distinguished  for  researches  on  the 
Impregnation  of  Plants  ;  Dr  Macreight,  now  resident  in  Jer¬ 
sey,  who  has  since  published  an  excellent  Synopsis  of  British 
Plants ;  and  others,  whom  I  have  not  time  to  enumerate. 

His  influence  in  the  city  of  Geneva  was  proportionate  to  the 
zeal  he  displayed,  and  to  the  talents  he  put  forth,  in  the  ad¬ 
vancement  and  diffusion  of  botanical  science.  To  him  we  owe 
the  foundation  of  the  Botanical  Garden  at  Geneva,  as  well  as 
of  its  Museum  of  Natural  History,  two  institutions  which  were 
created, mainly, at  least,  by  his  influence  and  exertions  ;*  andin 
botany,  so  lively  and  so  universal  was  the  interest  he  inspired, 
that  when,  on  a  certain  occasion,  he  was  called  upon  unexpect¬ 
edly  to  return  a  collection  of  designs  of  Mexican  plants,  of 
which  he  had  obtained  the  loan,  one  hundred  ladies  of  the  place 
came  forward  of  their  own  accord,  and  in  ten  days  completed 
for  him  copies  of  no  less  than  1000  of  these  drawings,  to  take 
the  jdace  of  the  originals  which  he  was  about  to  surrender. 

It  was  in  the  autumn  of  the  year  1840  that  I  saw,  for  the 
last  time,  at  Geneva,  the  subject  of  this  memoir.  He  was  then 
just  returned  from  the  Scientific  Congress  at  Tui’in,  Avhere  he 
had  been  received  with  all  the  honours  due  to  his  distinguish¬ 
ed  talents,  and  to  his  long  services  in  the  cause  of  natural  his¬ 
tory. 

He  appeared  to  me  much  broken  in  constitution,  but  with 
his  mental  faculties  unimpaired ;  and  although  he  spoke,  as 
might  be  expected,  with  some  degree  of  despondency,  as  to  the 
prospects  of  his  completing  the  Prodromus,  the  great  object 
of  his  ambition,  he  nevertheless  dwelt  with  •  satisfaction  on 


*  He  shewed  much  address  in  extracting  subscriptions  from  his  fellow- 
citizens  for  the  furtherance  of  these  scientific  objects.  One  of  his  friends  he 
would  persuade  to  pay  for  the  wood-work  of  a  cabinet,  another  for  the  glass, 
uhilst  a  third  would  lx?  prevailed  upon  to  stock  it  with  specimens. 
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having  brought  to  a  close  that  most  formidable  portion  of  it 
which  related  to  the  immense  family  of  the  Compositae,  and  on 
the  assistance  he  should  derive  in  the  subsequent  parts  from 
the  monographs  already  drawn  up  of  several  of  the  more  im¬ 
portant  natural  families  which  would  come  before  him,  as 
from  that  of  the  Labiatm  by  Mr  Bentham. 

His  death,  which  took  place  in  September  of  the  following 
year,  has  indeed  frustrated  these  hopes  and  aspirations ;  but 
the  public  may  doubtless  look  to  the  completion  of  this  most 
useful  undertaking  under  the  auspices  of  the  same  Name  which 
figures  at  its  commencement ;  as  his  son,  who  has  succeeded 
him  in  his  professorship  at  Geneva,  and  who  is  already  distin¬ 
guished  by  his  jMemoir  on  the  Campanulacea',  and  by  other 
writings,  will,  I  trust,  bring  to  a  successful  termination  a  work 
in  which  the  reputation  of  his  illustrious  parent  is  so  deeply 
involved. 

This,  however,  is  a  point,  upon  which  it  does  not  become 
one  who,  like  myself,  have,  since  the  year  1830.  known  Mon¬ 
sieur  Decandolle  only  through  his  writings,  to  affect  to  speak 
with  authority ;  and,  for  the  same  reason,  I  shall  forbear  to 
dwell  upon  his  private  worth,  or  on  his  public  services,  as 
member  of  the  Legislative  Body,  and  as  Hector  of  the  Aca¬ 
demy  of  Geneva,  confident  that  justice  will  be  hereafter 
done  to  these  his  deserts,  by  pei'sons  who  had  more  opportu¬ 
nities  fully  to  appreciate  such  points  in  his  character. 


Observations  on  Subterranean  Temperature  in  the  Mines  of 
Cormvall  and  Devon.  By  W.  J.  lIicNwoon,  C.E.,  F.R.S., 
F.G.S.,  &c.  &c.  &c.* 

My  geological  survey  of  the  mines  in  the  Duchy  of  (.'orn- 
wall  afforded  many  opportunities  for  observations  on  subter¬ 
ranean  temperature,  of  which  I  aUvays  availed  myself. 

After  most  careful  consideration  of  the  subject,  and  consul- 


*  From  the  Transactions  of  the  Royal  Goolojjical  Society  of  Cornwall,  j 
Yol.  V.,  at  present  in  the  press. 
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tation  with  others  who  have  also  been  engaged  in  this  inquiry, 
it  has  been  thought  best  to  confine  the  observations,  as  much 
as  possible,  to  the  temperature  of  the  streams  of  water  imme¬ 
diately  issuing  from  the  unbroken  portions  of  the  rocks  and 
veins. 

The  reasons  for  this  preference  are : — That  the  temperature 
of  the  air  in  mines  is  affected,  not  only  by  the  presence  of  the 
workmen,  the  combustion  of  candles,  and  the  explosion  of  gun¬ 
powder,  but  also  by  the  warm  or  cold  air  which  is  brought  to 
the  same  spot,  by  the  varying  directions  of  the  currents  under¬ 
ground,  which  ai’c  more  or  less  influenced  by  the  changes  of 
wind  at  the  surface  ; — that  the  rocks,  forming  the  sides  of  the 
shafts  and  levels,  must,  to  a  certain  extent,  partake  of  the 
temperature  of  the  air  circulating  through  them,  and,  of 
course,  be  affected  by  its  changes  — and,  that  the  water 
flowing  through,  or  standing  in  pools,  in  the  levels,  is  exposed 
to  the  same  modifying  causes,  and  probably,  also,  warmed  by 
the  workmen  who  frequently  stand  in  it. 

As  all  these  causes  operate  irregularly,  it  is  difficult,  if  not 
altogether  impossible,  to  select  any  distant  periods  at  which 
their  influence  should  be  the  same.  The  present  observations 
were  therefore  made  on  the  w'ater  as  it  issued  from  the  un¬ 
broken  rock,  before  the  sti’eams  could  be  affected  by  the  tem¬ 
perature  of  the  levels  ;  and  they  Avere,  for  the  most  part,  in¬ 
stituted  where  frequent  excavations  scarcely  permit  even  the 
apertures  to  partake  of  that  influence,  Avhilst  the  more  deeply 
seated  portions  of  their  channels  are  perfectly  free  from  it. 

The  following  table  presents  a  comparison  of  the  tempera¬ 
tures  prevailing  at  nearly  similar  depths,  in  the  different  dis- 


*  “  During  his  observations  on  the  hourly  variations  of  the  magnet,  Beich 
liad  an  opportunity  of  observing  the  rapidity  with  which  the  air  operates 
upon  the  rock  even  at  a  distance  of  40  inches.  The  air  in  the  mine  shewed 
48^0  with  but  sliglit  variations,  and  a  thermometer  sunk  into  the  rock  48^.64  ; 
hut  when,  after  44  hours’  observation  of  the  magnet,  tlie  temperature  of  the 
air  had  been  raised  by  the  presence  of  the  observers,  and  their  two  candles, 
to  40’’.7,  the  thermometer  in  the  rock,  which  was  subject  to  no  change  of 
air  whatsoever,  was  found  to  have  risen  to  48°.7I,  48°.73.  This  destroyed 
all  hope  of  obtaining  the  temperature  of  the  rock,  quite  free  from  the  influ¬ 
ence  of  the  air.  by  sinking  thermometers  even  40  inches  deep  into  the  rock.’* 
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TABLE  II. 


ilean  Tem/ieratiire  at  nearly  equal  depths  in  the  granite  and  slate  rocks. 


Deptus. 

Granite. 

Slate. 

Df|itk 

fatlioms. 

Temp. 

Temp. 

Surface  to  50  fathuniij  . 

25* 

52°-67 

30- 

55'’-9 

50  to  100  . 

71- 

57°-68 

73- 

61“-9 

100  ...150  . 

132- 

65-0 

125- 

68°14 

1.00  ...200  . 

161- 

6o~-7* 

174- 

79"- 17 

200  fathoms  and  beyond . 

240- 

76-15 

241- 

89"-4 

Means . 

94- 

eo'-ao 

116- 

68'’-89 

*  From  five  observations  only. 

TABLE  III. 


Mean  Temperatures  of  the  rocks,  cross-reins,  and  lodes,  at  nearly  equal  depths. 


Depths. 

Itocki, 

t'ross-viins. 

Lodes. 

Deptli 

fins. 

Temp. 

Depth. 

fms. 

Temp. 

Depth 

fms. 

Temp. 

Surface  to 50  fathoms,... 

30- 

55’-52 

31- 

.53°76 

29-  1 

54-83 

50  to  100  . 

70- 

60'’-2 

76- 

6r-2 

71- 

59’-87 

100...150  . 

134- 

69'’-66 

115- 

64^-75* 

126- 

66°-88 

150. ..200  . 

ISO- 

Si--!! 

163- 

74'-4 

161- 

7-2°-41 

200  fathoms  and  beyond, 

235- 

87^9 

220- 

88° -75* 

246- 

88°-57 

Means . 

111- 

67°-55 

99- 

111- 

6G°-04 

From  only  two  observations. 
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TABLE  IV. 

Mem,  Temperature},  at  nearly  equal  depths,  in  the  lodes  lehich  contain  ores  of 
different  metals. 


Depths. 

Tin  loih'S. 

Lo'Its  j  ieUUn^both 
tin  &  copper  ores. 

Copper  ludts. 

Depth 

fms. 

Teini>. 

r."  1 

Depth 

fins. 

Temp. 

Surface  to  50 fathoms, ... 

27- 

53"14 

33-  1  55'’06 

32- 

56-9 

50  to  100  . 

71- 

59-15 

72-  j  oi'-ie 

|74- 

ei’-s 

100  ...150  . 

129- 

65'’-92 

124-  66'’-09 

127- 

68’ 39 

150. ..200  . 

181- 

64°-81* 

171-  1  81”-73t 

172- 

78''-33 

200  fathoms  and  beyond. 

74”-3 

-  ;  - 

244- 

89’14 

Means, . 

92- 

74-  ,  6r-45 

1 

72'-39 

*  From  three  observations  only 

t  From  four  observations. 

The  following  table  (viz.  Table  V.)  indicates  the  respective 
ratios  of  increase  in  temperature,  expressed  in  fathoms  of  de¬ 
scent  requisite  to  produce  an  elevation  of  one  degree.  The 
columns  2  and  3  are  formed  from  Table  II. ;  4,  5,  and  6,  from 
Table  III. ;  7,  8,  and  9,  from  Table  IV. ;  and  the  last  is  the 
arithmetical  mean  of  all  the  others.  The  eight  columns  are 
therefore  deduced  from  the  same  facts,  grouped  in  three  dif¬ 
ferent  ways  ;  it  m.ay  therefore  be  anticipated  that  there  will  be 
considerable  resemblance — between  some  of  them,  at  least. 

The  temperature  of  the  air  at  Plymouth  and  Penzance, 
which  are  near  the  eastern  and  western  limits  of  the  mining 
districts  of  Devon  and  Cornwall,  has  been  very  accurately  * 
determined ;  and  the  observations  made  at  several  interme¬ 
diate  spotsf  may,  perhaps,  be  equally  relied  on. 

But  this  temperature,  though  affecting  the  rock  to  the  depth 


*  The  mean  temperature  of  Plymouth  is  stated,  by  Mr  Harris,  at  52^.081 ; 
Reports  of  ttie  British  Association,  vii.  p.  24  :  that  of  Penzance,  at  52’.0,by 
Mr  Giddy,  Phil.  Mag.  and  Annals,  iii.  p.  182. 

t  Observations  on  the  Temperature  of  Truro  are  recorded  in  the  Reports 
of  the  Royal  Institution  of  Cornwall ;  and  of  Falmouth,  in  the  Reports  of 
tlip  Royal  Cornwall  Polytechnic  8ociciy. 
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of  several  feet,*  cannot  extend  its  influence  very  far;  and, 
consequently,  the  observations  made  upon  it  will  not,  perhaps, 
avail  much  in  the  present  impury. 

Xo  experiments  have  been  made  in  Cornwall  to  detei’mine 
at  w  hat  depths,  in  different  soils  and  rocks,  at  various  periods 
of  the  year,  the  effects  of  atmospheric  temperature  cease,  and 
those  of  subterranean  heat  commence. 

Mr  R.  M".  Fox’s  observations'-  on  the  temperature  at  the 
depth  of  a  few’  feet,  are  the  only  ones  here  with  which  1  am 
accpiainted  ;  and,  because  in  many  of  the  wells  and  shallower 
parts  of  the  mines  which  I  have  examined,  1  have  obtained 
the  same  average,  viz.  about  50  degrees,  I  concur  with  himt 
in  thinking  that  we  may  begin  our  comj)utations  at  that  tem¬ 
perature  ;  and  1  have,  accordingly,  taken  it  as  my  point  of  de  • 
part  lire. 


*  Piol'cssor  Forbes,  from  ol>sorvations  made  in  the  neighbourhood  of 
Edinburgli,  states,  on  tlie  average  of  three  years'  experiment,  that  the  effects 
of  atmospheric  temperature  will  become  insensible  at  the  following  depths, 
in  different  substances  : — 

Trap-rock, .  55.5  feet. 

Sand,  .  05  a  ... 

S.indstone, .  96.1  ... 

Itqxtrtf  of  the  Brit.  Atsue.  (1840),  p.  435. 

At  Paris  the  effects  of  atmospheric  temperature  ceased  at  25  feet;  whilst 
in  various  Prussian  mining  establishments  it  was  found  to  extend  to  depths 
varying  from  27  to  63  feet. 

Professor  liischof,  Edin.  Xrw  Phil.  Jour,  xxiii.  (1837), p.  341. 

t  The  bulbs  of  the  thermometers  were  sunk  to  a  depth  of  three  feet  below 
the  surface,  and  the  mean  annual  temperatures  observed  were, — 

At  heal  Gotland  (granite) . 

...  Dolcoath  (slate) .  49^94 

...  Falmouth  (slate) .  50'’.67 

Mean, .  49^  86 

Mr  It.  W.  Fox,  Corn.  (/eo.  'Pram.,  iii.  p.  326. 


Pom.  Geo.  Trans.,  iii  p.  326.  and  Reports  of  Brit.  As.  (1840),  p.  310, 
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TABLE  V. 


j  Defths. 

Granite. 

Slate. 

Rocks. 

Ci'ons- 

veinf. 

LO'lti. 

Tin 

lodes. 

Lodes 
yielding 
both  tin 
9c  copper 
ore. 

Coppei 

lodes* 

Surface  to  50 

Fms. 

Fms. 

Fms. 

Fms. 

Fms. 

Fms. 

Fms. 

Fms. 

Fms. 

fms . 

93 

5-0 

5-8 

8-2 

60 

8-6 

65 

4-6 

6-8 

50  to  100  fms. 

91 

71 

81 

60 

8-3 

7-3 

6-4 

8-5 

7'6 

100...  150  ... 

8-3 

8-3 

6-7 

not 

7-8 

8-5 

10-5 

80 

8  7 

150  ...200  ... 

200  fms.  and 

- » 

4-4 

37 

4-9 

6-3 

— J 

30§ 

4  5 

1  beyond,  ... 

7-5 

6^ 

9-5 

3-9t 

52 

51 

— 

6-6 

64 

1  Means, . 

8-5 

6-2 

|67 

6-8 

6-7 

7-3 

66 

6-4 

6-8 

! 


*  Five  observations  only.  ?  From  only  tliree  observations, 

t  From  two  observations  only.  §  From  four  observ.itions. 


(1.)  As  the  mining  districts  vary  considerably  in  their  geo¬ 
logical  characters,  it  might  have  been  expected  that  the  tem¬ 
peratures  at  equal  depths  would  not  exactly  coincide  in  all. 
Of  this  inequality,  which  is  very  conspicuous  in  Table  I., 
it  is  not  easy,  and  perhaps  not  possible,  to  give  a  satis¬ 
factory  explanation.  As  the  situations  of  the  mines  differ 
very  much  in  their  elevations,  in  very  few  instances  do  equal 
depths  below  the  surface  hold  the  same  positions  with  regard 
to  the  sea-level.  This  is  probably  one  cause  of  the  observed 
irregularities  in  temperature  ;  but  it  will  presently  be  seen 
that  there  are  others,  which  depend  on  the  geological  charac¬ 
ters  of  the  rocks  and  veins. 

Table  I.  shews  that  the  subterranean  isothermal  lines  are 
not  exactly  parallel  to  the  configuration  of  the  surface  ;*  al¬ 
though,  in  many  instances,  there  is  a  sort  of  distant  resem¬ 
blance  in  their  outline. 


*  “  A  chthonisotliermal  line  of  any  temperature,  ■n  hicli  was  under  a  small 
district  parsillel  to  the  surface,  cannot  continue  its  course  under  a  neigh¬ 
bouring  mountain,  either  parallel  to  the  external  configuration  of  the  moun¬ 
tain,  or  in  the  continuation  of  its  former  direction,  but  must  curve  upwards.” 
Professor  Bischof,  Jameson's  Edin.  Eew  Phil,  Jovru.,  xxiv.  (1038),  p.  146. 
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A  detailed  table,  which  I  have  prepared,  presents  many 
examples  of  different  temperatures  at  equal  depths  ;  not  only 
in  the  same  mines,  but  even  in  various  parts  of  the  streams  of 
water  flowing  out  of  the  very  same  crevices  and  apertures,  with¬ 
in  a  few  feet,  or  even  inches,  of  each  other.  It  need,  there¬ 
fore,  excite  no  surprise  that  there  is  not  a  perfect  uniformity 
in  the  temperatures  of  tracts  miles  distant  from  each  other. 

(2) .  No  attempt  to  determine  the  difference  between  the 
mean  temperature  of  the  granite  and  slate,  at  various  depths, 
was  made  before  this  inquiry  had  been  considerably  ad¬ 
vanced  ;*  although  the  fact  had  been  alluded  to.t  and  had 
been,  from  time  immemorial,  known  to  practical  miners.:^ 

This  difference  is  exhibited  in  Table  II.,  and  is  far  more 
conspicuous  in  the  deeper  than  in  the  shallower  levels. 

The  granitic  rocks  may  be  more  exposed  to  the  cooling 
influences  of  descending  streams,  as  their  structure  permits 
the  percolation  of  water  more  readily  than  that  of  the  slate- 
series. 

(3) .  The  general  impression  has  been,  that  the  temperature 
of  the  rocks  is  lower  than  that  of  the  veins  :§  the  results  of 
my  inquiries,  however,  conclusively  demonstrate,  that,  at  all 
depths,  the  rocks  are  warmer  than  the  lodes,  and  the  Icdes 
than  the  cross-veins.  (Table  III.) 

It  is  well  known  to  miners  that  the  largest  streams  of  water 
flow  through  the  cross-veins  ;\\  smaller  ones  through  the  lodes  ; 


*  My  own  Papers,  Thomson's  Eecords  of  General  Science,  iv.  (1836), 
p.  198  ;  Eeports  of  the  British  Association,  ^-i.  (1837),  p*  36. 

t  Mr  R.  W.  Fox,  Ann.als  of  Philosophy,  iv.  (1822),  p.  447 ;  Phil.  Mag. 
and  Annals,  ix.  (1831),  p.  90. 

J  “  From  observations  carried  on  in  various  mining  establishments  in  the 
Prussian  dominions,  M.  Von  Doclien  finds  that  the  increase  of  temperature 
is,  in  general,  much  more  rapid  in  coal  than  in  metalliferous  mines.’’  Pro¬ 
fessor  Bischof,  Kdin.  New  Phil.  Journ.,  xxiv.  (1838),  p.  141. 

§  Mr  R.  W.  Fox,  Com.  Geo.  Trans.,  ii.  p.  21 ;  Report  of  the  Royal  Corn. 
Polytech.  Soc.  (^1836),  p.  107;  Pr  Forbes,  Corn.  Geo.  Trans.,  ii.  p.  217  :  my 
own  Summary  of  Experiments  made  in  Cornwall  (by  other  observers),  £din. 
Jour,  of  Science,  x.  o.  s.  (1829),  p.  241. 

II  As  a  general  fact,  the  croff-veins  traverse  the  lodes  ;  and  thus,  by  falling 
in  contact  with  and  separating  all  of  them,  become  the  main  subterranean 
aqueducts  or  channels  for  the  circulation  of  water. 

I 

1 
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Avhilst  bxit  little  issues  from  the  rocks,  whether  granitic  or 
slaty.  It  is  an  equally  recognised  fact,  that  a  considerable 
l)ortion  of  the  water  pumped  out  of  our  mines  has  been  rain¬ 
water,  which  must  have  entered  the  ground  at  a  temperature 
nearly  the  same  as  that  <jf  the  atmosphere  ;  consequently, 
nuieh  lower  than  that  prevailing  at  even  comparatively  small 
depths  in  the  mines. 

It  therefore  is  obvious,  that,  as  the  cross-veins  receive  the 
largest  quantity  of  this  cold  water,  they  will  be  most  affected 
by  its  cooling  influence  whilst,  as  tlie  rocks  absorb  the 
smallest  proportion  of  it,  they  will  therefore  suffer  the  least 
depression  of  temperature. 

That  this  is  one  cause  of  the  observed  difference  can  admit 
of  no  doubt ;  whether  it  is  the  only  one,  is  foreign  to  this 
imiuiry. 

It  may  be  true  that  the  ascent  of  vapour,  which  would  tend 
to  raise  their  temperature, t  is  facilitated  by  the  more  porous 


At  204  fatlioiiis  deep,  in  Mr  I’einborton's  Colliery,  at  Monk-M'ear- 
nuMitli,  Professor  Phillips  found,  that,  as  bubbles  of  gas  rose  through  the 
\v;itrr,  its  temperature  fluctuated;  in  one  case,  from  to  ClP'?,  and  in 
another,  from  7C‘t>  to  72°'G.  Lond.  and  Edin.  Phil.  Mag.,  v.  (18:14),  p.  449. 

At  -liO  fathoms  deep,  in  Ih'teoath,  Mr  K.  "NV.  Fox  placed  a  long  thenno- 
meter  in  the  copper  Imh' ;  and,  unless  overflowed  by  water,  it  for  many 
months  indicated  a  temperature  varying  only  from  7o°  0  to  7o 'o-  Cornwall 
(leo.  Trans.,  ii.  p.  27. 

Put  in  metalliferous  districts,  the  constancy  of  the  temperature  of  water 
issuing  from  the  same  spot,  at  distant  periods,  must  depend  on  the  subter- 
ra'.nain  works  remaining  unaltered ;  for,  if  the  deeper  levels  are  untouched, 
and  the  shallower  ones  are  extended,  the  warm  water  from  below  will  rise 
as  before,  whilst  the  cold  from  above  will  be  intercepted,  and  thus  the  tein- 
poratuve  of  that  flowing  from  intermediate  spots  will  rise.  If,  on  the  other 
hand,  the  shafts  iire  deepened  and  levels  drii  ai  lieneath,  whilst  the  shallower 
ones  arc  unwrought,  the  former  will  intercept  the  warm  water  and  prevent 
its  rising,  and  the  cold  water  from  above  still  flowing  as  before,  the  tem¬ 
perature  of  intermediate  stations  will  decline. 

Such,  in  fact,  is  the  case  atEan  Wheal  where  the  temperatures  at 

two  ditiereiit  spots,  within  two  years,  diminished — the  one  3°  0  to  7°  25,  and 
the  other  7°'fl, — both  parts  of  the  mine  having  in  the  interval  been  deepened 
30  fathoms. 

M'hatcver  cause  may  increase  the  water  from  above,  must  lower  the  tem¬ 
perature  ;  whilst  any  addition  to  that  from  below  must  elevate  it. 

t  Mr  R.  W.  Fox,  Corn.  Geo,  Trans.,  ii.  p.  10. 
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but  1  must  remark,  that  the  number  of  observations  1  have 
made  at  more  than  150  fathoms  deep  is  very  considerable. 

The  various  ramifications  of  the  great  adit  in  the  (Iwennap 
mining  district,  have  an  aggregate  extent  of  between  thirty 
and  forty  miles.  It  drains  a  tract  of  about  5550  acres  in  area, 
and  discharges  nearly  1500  cubic  feet  of  water  per  minute. 
Rather  less  than  one-third  of  this  stream  is  collected  at  the 
adit  level,  whilst  the  remainder  is  pumped  up  from  a  mean 
depth  of  about  190  fathoms.  Its  temperature  varies  between 
60°-5  and  68°'0,  and  is,  on  an  average,  more  than  12°  above 
the  mean  of  the  climate. 

The  subject  of  subterranean  temperature  attracted  atten¬ 
tion  in  France  and  Germany  long  before  it  did  so  in  this 
country.*  Though  I  have  made  some  progress  in  a  compa¬ 
rison  of  the  results  there  observed  with  those  obtained  here 
(and  such  an  inquiry  w'ould  embrace  many  points  of  interest), 
I  must  defer  its  completion  until  a  more  convenient  opportu¬ 
nity  ;  as,  in  this  communication,  I  have  purposely  confined 
myself  to  my  own  observations  in  Devon  and  Cornwall. 

4  Clarence  Street,  I’enzance, 

16^/(  Jaimanj  1043. 

fiummary  of  Itemlts  on  the  Fossil  Animals  of  the  Chalk  For¬ 
mation,  still  found  in  a  living  state.  By  Professor  Eiiren- 
UERG  of  Berlin.t 

It  should  be  the  endeavour  of  one  who  has  collected  new 
facts  not  merely  to  bring  them  accurately  and  clearly  under 

M.  Daubuisson,  des  Mines  do  Freiberg,  i.  p.  250  ;  ibid.  iii.  pp.  151-18C- 
20;) ;  M.  de  Trobna,  Anna’.es  des  Mines,  i.  (181G),  p.  377 ;  ibid.  iii.  (10 18,  obser¬ 
vations  made  18')5-  7).  !>•  59;  M.  Hassenfratz,  ibid.  i.  p.  378;  M.  Le  Baron 
Cortllcr,  fSur  la  Temper;iture  de  I'interieur  de  la  Terre,  Memoires  de  I’Aca- 
demie  des  Seieuees,  vii.  (1827) ;  M.  J.  Levallois,  Annales  des  Minos,  iii. 
(1033),  p.  C29  ;  M.  Beicb,  Bcobaclitungon  ueber  die  Teinperatur  des  Gesteins 
in  verscliiedenen  Tiofen  in  den  Cruben  des  Saelisiscben  Frzgebirges  in  den 
Jaliren  1830  bis  1832 ;  I’rof.  Bischof,  Kdin.  New  Phil.  Journal,  xxiii  (1837), 
p.  330;  ibid.  xxiv.  (1030),  pp.  132-252. 

t  Extracted  from  page  100,  ICl,  1G2, 1C3, 101,  of  a  memoir  in  the  Berlin 
Memoirs  for  103!) ;  but  read  before  the  Academy  on  the  17th  and  3l6t  of  Oc¬ 
tober,  and  IGth  Februiuy  1840.  Translated  for  and  inserted  in  No.  XI.  of 
Taylor's  .Scientitic  3Icmoirs. 
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view,  and  to  compare  them  according  to  his  own  idea  of  them 
M’ith  the  existing  state  of  science,  but  also  to  elucidate  the 
conclusions  which  directly  and  necessarily  result  from  them. 
This  additional  task  is  generally  very  difficult,  sometimes  lead¬ 
ing  to  the  discovery  that  what  had  been  supposed  new  was 
not  so,  or  not  of  sufficient  importance  for  such  an  extended 
investigation  ;  sometimes  rendering  a  fresh  and  more  pro¬ 
found  examination  requisite,  or  misleading  to  an  evident  ex¬ 
aggeration  of  the  facts  discovered,  and  to  conclusions  which 
they  do  not  justify,  and  is  therefore  very  frequently  avoided 
from  motives  of  fear  or  convenience.  To  leave  this  to  others 
lightens  indeed  the  labour  of  the  task  ;  but  this  alleviation, 
at  the  same  time,  lessens  the  value  of  isolated  observations, 
and  throws  a  doubt  upon  the  care  employed  in  making  the 
comparison. 

Along  with  the  general  view  of  the  facts  advanced,  I  have 
also  aimed  at  forming  comparisons  and  conclusions,  not  in 
order  to  veil  any  erroneous  view  of  the  facts,  but  to  render  it 
the  more  conspicuous  where  it  had  gained  ground ;  and,  on  the 
other  hand,  to  render  the  truth  discovered  more  striking,  and 
thus  to  awaken  a  more  general  and  active  interest  for  this 
kind  of  inquiry,  1  shall  only  draw  such  conclusions  as  are 
most  obvious,  since  the  further  we  depart  from  actual  observa¬ 
tion,  the  more  we  deviate  into  the  field  of  uncertain  specula¬ 
tion,  which,  when  constructive,  instead  of  being  completive 
nearly,  becomes  the  very  opposite  of  philosophical  inquiry, 
and  is  just  as  feasible  for  anybody  as  for  the  philosopher  him¬ 
self.  1  would  desire,  that  my  conclusions  should  always  be 
less  rather  than  more  than  the  observations  might  warrant 
m  e  to  draw. 

1.  There  are  numei’ous  animals  of  the  chalk  formation 
which  are  still  found  living,  and  precisely  such  as  do  not, 
either  from  great  variation  of  form  within  generic  limits,  or 
from  the  simplicity  of  their  exterior,  leave  any  uncertainty  in 
determining  their  specific  dirtei*cncc. 

2.  Of  the  animal  forms  which  CDUstitute  the  greater  mass 
of  the  white  chalk,  those  which  preponderate  in  number  of 
individuals  are  identical  with  living  species  ;  and  hitherto  all 
the  principal  species  which  fornr  the  rocks,  have  been  observed 
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alive  even  in  the  short  time  during  which  the  inquiry  has 
been  })roceeding. 

3.  The  principal  number  of  species,  and  the  great  mass  of 
individuals  of  these  recent  forms,  are  microscopic  infusoria 
with  siUccoits  shells,  and  Polythalamia  with  calcareous  shells, 
scarcely  or  not  at  all  perceptible  to  the  naked  eye,  which 
nevertheless  form  so  incalculably  great  a  volume  of  the  solid 
portion  of  the  earth,  that  the  few  species  asserted  to  he  still 
living,  from  other  groups  of  animals  of  higher  organization, 
even  if  they  were  all  decidedly  identical,  bear  not  the  slightest 
comparison  with  the  number  and  mass. 

4.  The  microscopic  organisms  are,  it  is  true,  far  inferior 
in  individual  energy  to  lions  and  elephants ;  but  in  their 
united  influences  they  appear  far  more  important  than  all 
those  animals. 

5.  The  fifty- seven  recent  species  of  the  chalk  in  Europe, 
Africa,  and  Asia,  do  not  live  solely  or  principally  in  southern 
latitudes,  as  has  been  shewn  with  respect  to  the  recent  larger 
forms  of  the  so-called  Eocene  formation,  but  have  been  ob¬ 
served  living  both  in  those  and  in  northern  latitudes.  These 
recent  species  are  not  rare  nor  isolated,  but  fill,  in  incalculable 
numbers,  the  seas  of  northern  Europe,  and  are  not  wumting  on 
the  tropical  coasts  of  the  American  ocean. 

0.  The  idea  that  the  temperature  and  constitution  of 
the  atmosphere  and  oceans  Avere  essentially  different  at  the 
))eriod  of  the  chalk  formation,  and  adverse  to  the  organized 
beings  at  present  existing,  naturally  acquired  more  probability 
and  weight,  the  more  decidedly  different  all  the  creatures  of 
that  period  Avere  from  those  of  the  present  time  ;  but  loses 
more  and  more  in  importance  the  less  the  chalk  proA'es  to  be 
a  chemical  precipitate,  and  the  more  numerous  the  forms 
agreeing  Avith  those  of  the  present  day  become  by  reneAved 
incpiiry.  Nay,  there  is  not  the  least  doubt  that  the  perfectly 
ascertained  identity  of  a  single  species  of  the  present  day 
Avith  one  of  those  of  the  chalk,  renders  doubtful  the  neces¬ 
sary  transformation  of  all  the  others  subsequently  to  the 
formation  of  the  chalk  rocks  ;  how  much  more  so  Avhen 
these  are  numerous,  and  such  as  form  masses  !  The  size  ap¬ 
pears  to  be  of  no  importance,  as  the  small  organisms  have 
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already  been  shewn  to  agree  with  the  large,  with  regard  to 
the  effect  of  external  inttiiences  upon  them. 

7.  The  period  of  the  dawn  of  the  organic  creation  co-ex¬ 
istent  with  ourselves,  can  only  be  admitted  as  being  anterior 
to,  and  below,  the  chalk  formation,  if  indeed,  which  is  ques¬ 
tionable,  such  a  distinction  can  be  made  ;  or  the  chalk,  with 
its  rocks,  covering  far  and  high  the  superficies  of  the  earth, 
forms  part  of  the  series  of  I’ccent  formations,  and  some  of  the 
four  as  yet  well  established  great  geological  periods  of  the 
earth’s  formation,  the  (piaternary,  tertiary,  and  secondary  for¬ 
mations,  contain  I’eccnt  organisms,  it  is,  as  three  to  one,  more 
probable  that  the  transition  or  primary  formation  is  not  dif¬ 
ferently  circumstanced ;  but  that,  from  the  gradual  longer 
chemical  decomposition  and  change  of  many  of  its  organic 
relations,  it  is  more  difficult  to  examine  and  determine. 

Faliidina  viripura  and  Ci/clas  cornea  of  the  Weald  clay, 
and  the  recent  Trochus  below  the  chalk,  according  to  De- 
france,  as  well  as  the  confirmation  of  the  occurrence  of  Tere- 
bratula  caput  Serpentis  in  the  upper  Jura  formation,  by  Von 
Jluch,  together  with  my  observations  of  microscopic,  yet, 
nevertheless,  peculiar  Polythalamia  in  the  flints  of  the  Jura, 
are  additional  positive  indications  of  the  inconceivable  ex¬ 
tent  of  similar  organic  relations,  the  further  investigation  of 
which  is  one  of  the  important  questions  to  be  determined  in 
the  present  age. 

8.  It  cannot  be  denied  that  the  notion  hitherto  frequently 
asserted,  that  all  recent  organisms,  including  man,  are  the 
descendants  and  perfected  stages  of  metamorphoses  of  trilo- 
bites  and  ferns,  has  something  in  it  opposed  to  sound  sense  ; 
when,  therefore,  the  direct  inquiry  leads  powerfully  to  a  dif¬ 
ferent  point  of  view,  it  has  much  in  its  favour,  even  though  it 
be  reserved  to  a  future  period,  to  explain  the  vast  connection 
of  the  phenomena. 

9.  Since  now,  Polythalamia,  and  other  forms  identical  with 
chalk  animals,  exist,  which  are  not  endowed  with  spontaneous 
division,  this  faculty  of  the  Infusoria,  and  their  general  nature, 
are  not  the  sole  causes  to  which  the  indefinite  duration  of  the 
species  is  owing. 
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10.  In  consequence  of  the  mass-building  Infusoria  and 
Polythalamia,  the  secondary  formations  can  now  no  longer  be 
distinguished  from  the  tertiary  ;  and  in  accordance  with  w'hat 
has  been  above  stated,  masses  of  rock  might  be  formed  even 
at  the  present  time  in  the  ocean,  and  be  raised  by  volcanic 
power  above  the  surface,  the  great  mass  of  which  w'ould,  as 
to  its  constituents,  perfectly  resemble  the  chalk.  Thus,  then, 
the  chalk  remains  still  to  be  distinguished  by  its  organic  con¬ 
tents  as  a  geological  formation,  but  no  longer  as  a  species  of 
rock. 

11.  The  power  so  conspicuous  in  the  organic  beings  under 
consideration  is,  according  to  experience,  so  immensely  great, 
even  in  its  influence  on  the  inorganic,  that,  with  the  concur¬ 
rence  of  favourable  circumstances,  they  alone  might  give  rise 
to  the  greatest  changes  in  the  distribution  of  the  solid  land  of 
the  earth  in  the  shortest  space  of  time,  especially  in  the 
water  ;  and  the  ascertainable  extent  o^  such  influences,  how¬ 
ever  great,  remains  constantly  small  in  comparison  to  those 
that  are  possible,  consequently  do  not  give,  by  their  magni¬ 
tude,  any  certain  measure  of  periods  of  time. 

12.  The  correctness  of  the  above  expositions  is  not  founded 
on  individual  opinion,  formed  from  hasty  inspections  of  trifling 
ol)jects  ;  but  the  microscopic  objects  on  which  the  opinions  are 
based  (tliough  fading  from  our  notice  as  individuals,  yet,  by 
their  number,  forming  mountains  and  countries),  are  acces¬ 
sible  to  any  comparison  in  distinct  preparations,  made  accord¬ 
ing  to  the  methods  already  described ;  and  almost  all  the 
forms  here  mentioned,  especially  all  the  more  important  ones, 
have  been  carefully  preserved  by  me,  and  laid  before  the 
Academy. 

13.  Thus  then,  there  is  a  chain,  n-hich,  though  in  the  indivi¬ 
dual  it  (jc  microscopic,  yet  in  the  mass  a  mighty  one,  connect¬ 
ing  the  organic  life  of  distant  ages  of  the  earth,  and  proving 
that  it  is  not  al/vays  the  smaller,  or  most  deeply  lying,  which  is 
the  hase  and  the  type  of  those  which  are  larger  and  nearer  the 
surface  on  our  earth  ;  and,  moreover,  that  the  dawn  of  organic 
nature,  co-existent  uith  us,  reaches  farther  back  into  the  history 
of  the  earth  than  had  hitherto  appeared. 
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Oh  a  method  of  Itegistering  the  Forceactually  transmitted  through 
a  Driving- Halt.  Hy  Edward  Sang,  Esq.,  F.R.SS.A.,  Pro¬ 
fessor  of  Civil  Engineering,  College,  Mancliester.  Com¬ 
municated  by  the  Royal  Scottish  Society  of  Arts.* 

It  is  a  desideratum  to  have  the  means  of  ascertaining  how 
much  force  is  actually  consumed  in  the  working  of  a  machine. 
Whenever  the  motion  is  communicated  by  the  intervention  of 
a  belt  or  band,  this  can  be  very  easily  accomplished. 

When  we  see  a  belt  passed  over  two  pulleys,  and  look  with¬ 
out  any  narrow  examination  at  the  motion,  we  regard  the  ac¬ 
tion  as  a  very  simple  one ;  there  is  more  in  it,  however,  than 
appears  at  first  sight.  For  the  sake  of  clearness,  let  us  call 
the  driving-pulley  the  drum,  and  the  other  the  pulley.  The  belt 
passed  over  them,  whether  plain  or  crossed,  has  two  free  parts, 
one  of  which  drams  and  the  other  of  which  follows.  If  it  were 
possible  that  no  force  were  needed  to  turn  the  pulley,  these 
two  free  parts  would  be  in  the  same  state  of  tension ;  but 
whenever  any  resistance  is  made  to  the  motion  of  the  pulley, 
the  drawing  part  is  distended  more,  and  the  following  part  less, 
than  usual ;  and  experiments  show',  that,  within  all  practical 
limits,  this  change  is  exactly  proportional  to  the  pressure  ne¬ 
cessary  for  overcoming  the  resistance. 

As  the  movement  proceeds,  the  distended  part  of  the  belt 
is  lapped  over  the  drum,  and,  so  to  speak,  the  contracted  part 
is  lapped  over  the  pulley,  so  that  the  circumference  of  the 
drum’  moves  more  swiftly  than  that  of  the  pulley ;  thus,  if  the 
distension  be  1  in  100,  for  100  inches  of  the  drum  there  would 
only  be  99  inches  of  the  pulley  passed  over. 

The  dilference  between  the  velocity  of  the  drum  and  that 
of  the  pulley  thus  indicates  the  pressure  needed  to  carry  the 
drum  round.  Now,  this  pressure,  combined  with  the  distance 
through  which  it  acts,  gives  the  force  used ;  and  hence,  the 
simple  difference  between  the  distances  passed  over  by  the 
circumference  of  the  drum  and  by  that  of  the  pulley  is  exactly 


*  Read  before  the  Eoyal  Scottish  Society  of  Arts  0th  January  1843. 
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proportional  to  the  force  ;  and  we  have  only  to  contrive  some 
method  of  registering  this  difference,  in  order  to  have  a  record 
of  the  total  force  transmitted  by  the  belt. 

There  may  easily  be  contrived  a  variety  of  arrangements  for 
shewing  the  difference  between  the  motions  of  the  drum  and 
pulley.  Thus  a  pair  of  indicators  may  be  fitted,  one  to  each 
shaft,  so  as  to  tell  the  total  number  of  turns  made  by  each ; 
from  this  number,  by  help  of  the  measured  diameter,  the  dis¬ 
tance  passed  over  by  each  circumference  can  be  found,  and 
thus  the  element  for  knowing  the  force  transmitted  can  be 
had. 

Or  otherwise,  and  this  perhaps  is  the  most  convenient  ar¬ 
rangement,  a  light  pulley,  having  its  circumference  one  foot, 
may  be  brought  to  bear  against  the  belt  on  the  drum,  and 
another  against  the  belt  on  the  pulley ;  if  these  light  pulleys 
have  counting  geer  attached,  a  simple  reading  off  and  subtrac¬ 
tion  will  give  the  difference  of  distance. 

Having  now  ascertained  the  difference  between  the  motions 
of  the  drum  and  pulley,  it  remains  to  ascertain  by  what  this 
must  be  multiplied,  in  order  to  give  the  force.  It  is  not  my 
object,  at  present,  to  enter  into  the  theory  of  the  matter — al¬ 
though  this  theory  presents  several  points  of  considerable  in¬ 
terest — ^but  to  give  a  practical  application  of  the  principle.  In 
order  to  find  out  the  force  due  to  a  single  foot  of  difference, 
we  have  to  run  the  pulley  unburdened  for  a  considerable  time, 
taking  notice  of  the  difference  of  motion,  and  then  loading  the 
shaft  by  means  of  a  spring  friction-strap  with  two  arms,  re¬ 
peat  the  observation  over  as  many  strokes  of  the  engine  or 
turns  of  the  drum ;  in  this  way  we  shall  have  a  new  difference, 
and  subtracting  the  one  from  the  other,  we  shall  have  what 
is  due  to  the  force  as  shewn  by  the  friction- strap. 

When  the  multiplier  for  one  belt  has  been  ascertained,  that 
for  any  other  belt  may  be  approximately  computed,  if  it  be  of 
the  same  material,  by  having  regard  to  the  relative  weights  of 
a  foot  of  each ;  so  that  a  pair  of  accurately  constructed  coun¬ 
ters  form  a  portable  apparatus,  by  means  of  which  the  fbree 
transmitted  by  any  belt  may  at  once  be  ascertained,  the  weight, 
length,  and  material  of  that  belt  being  known. 

MaNCHESTEK.  1*/  Sq‘t.  1042, 
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On  the  English  Arc  of  the  Meridian.  By  W illiam  Galbraith, 
Esq.,  M.A.,  Vice-President  of  the  Royal  Scottish  Society  of 
Arts,  F.R.A.S.,  &c.*  Communicated  by  the  Royal  Scot¬ 
tish  Society  of  Arts. 

The  paper  which  I  now  lay  before  this  Society  is  one  relative  to  a  very 
important  branch  of  science,  whatever  nay  be  its  own  merits.  The  Eng¬ 
lish  arc  of  the  meridian,  betweeen  Dunnose  in  the  Isle  of  Wight,  and 
Clifton  on  the  southern  borders  of  Yorkshire,  extends  through  a  tract  of 
country  of  about  200  miles,  and  has  created  considerable  discussion  in  fo¬ 
reign  journals,  as  well  as  in  those  of  this  country.  The  notion  of  errors 
having  been  committed  in  the  original  zenith-sector  observations  to  de¬ 
termine  the  length  of  the  celestial  arc  corresponding  to  that  measured  on 
the  earth’s  surface,  is  now  generally  exploded ;  since  instances  of  much 
greater  differences  between  the  observed  and  geodetic  latitudes  have  oc¬ 
curred  in  many  extensive  similar  operations  on  the  Continent. 

M.  Bessel  has  indeed  discovered  that  there  has  been  a  very  consider¬ 
able  error  committed  in  the  original  reduction  of  the  observations  made 
on  the  star  Capella,  amounting  to  about  18" ;  but,  as  this  error  was  simi¬ 
larly  applied  to  the  observations  at  both  the  north  and  south  ends  of  the 
arc,  it  produced  little  effect  on  the  intercepted  arc, — the  only  result  then 
deduced. 

M.  Bessel  has,  however,  determined  the  latitude  of  Dunnose  carefully 
from  the  zenith-sector  observations,  and,  in  this  case,  he  could  not  avoid 
detecting  this  grave  error,  since  it  would  have  produced  an  equal  effect 
on  the  observed  latitude. 

The  original  bases  from  which  the  sides  of  the  triangles  are  determined, 
were  not  measured  in  the  imperial  standard,  and  therefore  all  the  dis¬ 
tances  given  in  the  Survey  require  to  be  reduced  to  it.  M.  Bessel  has 
made  this  reduction  correctly  according  to  Kater’s  experiments ;  but  he 
has  not  recomputed  the  triangulation.  lie  took  merely  the  final  result 
as  it  stood  in  the  survey.  This  part  of  the  operation  forms  the  subject  of  the 
present  paper,  and  it  is  hoped  that  the  results  (not  differing  greatly  from 
Bessel’s)  of  my  enquiries  arc  stated  in  such  moderate  and  candid  language 
that  no  offence  can,  by  any  possibility,  be  rcasonablj'  given  to  any  gen¬ 
tleman  cither  formerly  or  now  connected  with  this  great  national  work, 
so  highly  beneficial  to  the  interests,  and,  on  the  whole,  creditable  to  the 
science  of  thccountry. 

These  operations  have  been,  and  still  continue  to  be,  of  great  service 
to  practical  science,  as  well  as  to  the  useful  arts.  In  many  instances,  the 
Ordnance  Survey  in  this  countrj’  has  been  of  great  importance  in  the  se¬ 
lection  of  lines  of  railways,  canals,  and  roads.  On  the  Continent,  the 
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r:iilway  from  Paris  to  Lille,  with  the  branches  to  ValencicnncR,  Dunkirk, 
Calais,  and  Boulogne,  derived  great  advantages  from  the  new  Survey  of 
France,  both  with  regard  to  economy  in  time  and  diminution  of  expense. 
The  Marine  Surveys  arc  also  of  immense  benefit  for  the  purpose  of  en¬ 
abling  our  vessels  to  navigate  the  ocean  in  safety,  and  also  to  facilitate 
the  selection  of  the  proper  points  for  the  erection  of  piers  and  harbours, 
cither  by  the  nation  or  by  patriotic  individuals, — a  noble  example  of 
which  has  been  set  by  his  Grace  the  Duke  of  Buccleuch  and  Mr  Glad¬ 
stone  in  the  erection  of  the  piers  at  Granton  and  Burntisland.  It  is  much 
to  be  regretted  that  our  Trigonometrical  Survey  has  proceeded  so  slowly. 
The  English  Trigonometrical  Survey  commenced  in  earnest  in  1791,  the 
French  Description  Geometrique  dc  la  France,  similar  to  ours,  after  the 
peace  of  1815,  and,  considering  their  relative  progress,  the  latter,  though 
begun  a  quarter  of  a  century  after  the  former,  it  appears  probable  will  be 
finished  before  it.* 

William  Galbraith. 

51  SocTH  Bridge,  November  1842. 

In  the  Astronomische  Nachrichten,  comliicted  by  Professor 
Schumacher  of  Altona,  there  are  several  papers  by  M.  Bessel, 
the  justly  celebrated  astronomer  of  Konigsberg,  relative  to  the 
figure  and  magnitude  of  the  earth.  In  this  new  determination,  M. 
Bessel^has  thought  proper  to  reduce  almost  all  the  astronomical 
observations  afresh,  and  to  introduce  every  necessary  correc¬ 
tion  relative  to  the  true  places  of  the  stars,  the  instruments 
employed  in  making  the  observations,  and  the  latest  correc¬ 
tions  of  the  measured  arcs.  In  general,  however,  he  has  not 
re-examined  the  trigonometrical  calculations,  but  merely  ap¬ 
plied  such  corrections  to  the  arcs  as  had  been  suggested  by 
recent  examinations  of  the  standard  scales  from  which  the 
fundamental  bases  were  obtained.  This  he  has  done  with 
regard  to  the  arc  of  the  meridian  in  England,  between  Dun- 
nose  and  Clifton,  and  it  will  be  seen  by  the  following  remarks 

•  It  is  now  generally  admitted,  that,  by  a  deflection  of  the  plumb-line  from  the 
vertical  in  the  direction  of  the  meridian,  an  irregularity  of  5''  of  latitude  has  oc¬ 
curred  at  Arburyhill.  But  a  deflection  of  the  plumb  line  in  an  arc  at  right 
angles  to  the  meridian  would  cause  a  like  irregularity  in  tlic  azimuth  there  ;  and 
if  that  azimuth  be  determined  from  the  polo  star,  as  obtained  by  Ramsden's  theo¬ 
dolite,  the  irregularity  from  this  cause  must  be  multiplied  by  the  secant  of  the 
altitude,  or  1.68.  Hence  an  error  of  5''  committed  at  the  heightbf  the  pole  star 
becomes  5''  x  1.68  or  8’'.4  at  the  horizon. 

This  hypothesis  may  be  offered  as  a  solution  of  the  inconsistency  pointed  out 
in  page  270  of  this  paper,  independent  of  errors  of  collimation  arising  from  a  ne¬ 
glect  to  reverse  the  axis  of  the  te  lescope. 
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that  the  trigonometrical  operations  have,  in  general,  been  con¬ 
ducted  with  so  much  precision,  that  he  was  justified  in  the 
process  which  he  pursued.  The  difference  between  my  new 
calculations  and  those  of  the  late  General  Mudge  amount  to  a 
few  feet  only,  when  both  are  given  in  the  imperial  standard. 
Having  come  to  this  conclusion,  it  might  be  supposed  that  I 
need  not  have  extended  my  remarks  farther ;  but  as  some  cir¬ 
cumstances  are  alluded  to  that  have  not  hitherto  been  observ¬ 
ed,  it  may  not,  perhaps,  be  unnecessary  or  uninteresting  to 
notice  them.  It  is  very  probable  that  new  computations  have 
been  made  in  the  Ordnance  Map  Office  nearly  analogous  to 
ours  ;  but  as  they  have  not,  to  my  knowledge,  been  yet  made 
public,  I  may  thus  be  excused  for  communicating  mine. 

I.  Of  the  Bases. 

From  the  remarks  made  by  General  Roy  himself  in  the 
Trigonometrical  Survey,  vol.  i.  page  15,  &c.,  there  can  be  little 
doubt  that,  of  the  first  base  measured  on  Hounslow  Heath  with 
glass-rods,  the  results  were  in  Roy’s  own  scale.  Again,  from 
the  observations  made  by  Mudge  in  p.  218,  it  is  clear,  I  think, 
that  the  second  base  was  measured  in  terms  of  Ramsden’s 
scale.  Now,  the  ratio  of  the  first  to  the  imperial  standard  is, 
from  the  best  information  we  possess,  1.0000244  to  1,  and  that 
of  the  second  as  1.0000091  to  1.  The  same  applies  to  the 
bases  measured  on  Salisbury  Plain  and  Misterston  Carr.  From 
these  data,  the  whole  arc  is  readily  converted  into  the  impe¬ 
rial  standard. 

1.  Ro}'’s  base,  measured  on  Hounslow  Heath,  in  terms  of  his  own 
sealc,  at  62°  Falircnhcit,  and  100  above  the  me.an  level  of  the  sea, 
was  .  27404.0137  feet. 

Reduction  of  Roy’s  scale  to  the  imperial  standard 

=  27404  x  0.0000244=  ...  +  0.GC90* 

Length  of  base  in  imperial  feet,  ....  27404.6836 

Log.  of  27404.6836  feet, .  4.4378248 

Reduction  for  100  feet  of  height  to  sea,  .  .  —  21 

Reduction  to  chord,  . —  0 

Log.  at  level  of  the  sea  (1784),  .  .  .  4.4373227 


*  The  ingenious  writer  of  the  article  Trigonometrical  Surveying  in  the  Ency¬ 
clopaedia  Britanuica  has  applied  this  correction  with  a  wrong  sign. 
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2.  Mudge's  base,  on  Hounslow  Heath,  at  62°  Fahr.,  100  feet  above  the 


sea,  in  feet, . 

By  Ramsden’s  sealc,  of  whieh  the  logarithm  is 
Reduetion  to  imperial  standard. 

Reduction  to  level  of  the  sea,  . 


27404.315.5 
4.4370190 
4-  300 

—  21 


Log.  of  true  length  of  base  (1791), 
Which  gives,  imperial  feet. 


4.4378469 

27406.076 


3.  Mudge’s  base,  on  Salisbury  Plain,  690  feet  above  the  level  of  the 
sea,  at  the  temperature  of  62°  Fahr.,  was  .  .  36575.4  feet. 


Of  which  the  log.  is 
Reduction  to  imperial  standard. 
Reduction  to  level  of  the  sea, 


Log.  of  true  length  of  base. 
Which  gives,  in  imperial  feet. 


4.5631891 
+  300 
—  113 


4.5632048 

36576.723 


4.  Mudge’s  base,  on  Misterston  Carr,  35  feet  above  the  level  of  the 
sea,  at  62"’  Fahr.,  was  in  the  same  standard,  26342.712  feet. 

Of  which  the  log.  is .  4.4206605 

Reduction  to  imperial  standard,  .  .  .  +  300 

Reduction  from  35  feet  to  level  of  sea,  .  .  —  7 


Log.  of  true  length  of  base  at  sea. 
Which  in  imperial  feet  is  . 


4.4206898 

26.344.491 


Hence  we  have  the  whole  of  these  four  bases  all  in  imperial 
feet,  with  their  corresponding  logarithms,  ready  for  the  ulte¬ 
rior  calculations,  though  the  two  bases  on  Hounslow  Heath 
disagree  more  than  is  generally  believed  ;  because,  instead  of 
being,  as  usually  supposed,  in  terms  of  the  same  scale,  they 
are  essentially  different,  and  their  lengths  differ  by  1  foot 
inches. 


Spherical  Excess. 

In  computing  the  spherical  excess,  I  employed  the  formula 
6"  =  ^  sin  1"  X  2  rt/^.  In  which  a  is  the  area  of  the  triangle 
in  square  feet,  f  the  factor  to  convert  feet  into  arcs  for 
^  (7+  /'  + 1")  =  L,  the  meanjatitude  of  the  three  angular  points 
of  the  triangle  at  an  angle  a  of  45°  with  the  meridian.  My 
results  correspond  nearly  to  those  in  the  Survey,  with  one  or 
t\YO  exceptions.  That  in  which  the  error  is  greatest  is  the 
triangle  Castle  Ring,  Bardonhill,  Orpit.  In  this  triangle,  the 
spherical  excess  is  4".06  instead  of  2".85,  as  stated  in  the 
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Trigonometrical  Survey,  vol.  ii.,  Arc  of  the  Meridian,  page 
53,  No.  XX.  Here  the  error  is  — 1".21,  from  an  erroneous 
calculation.  The  differences  in  any  other  case  are  hardly 
worth  pointing  out. 

In  preparing  the  triangles  for  calculation,  according  to  Le¬ 
gendre’s  method,  by  the  mean  angles,  I  have  taken  a  fau*  mean 
of  all  the  angles,  whether  by  simple  observation  or  by  combi¬ 
nation  with  others,  without  any  arbitrary  or  empirical  mode  of 
proceeding  according  to  any  judgment  formed  of  their  relative 
accuracy  in  the  opinion  of  the  observers,  as  adopted  in  the 
Survey,  being  convinced,  from  experience,  that  such  a]method 
of  procedure  is  often  fallacious. 


II.  Tkigonometrical  Results. 


AVith  the  bases  and  angles  thus  prepared,  I  found,  from  the 
bases,  as  measured  on  Hounslow  Heath,  the  distance  between 
Bagshot  and  Hindhead,  forming  one  of  the  sides  of  the  scries 
of  triangles  constituting  the  arc  of  the  meridian  between  Dun- 
nose  and  Clifton.  From  the  base  on  Salisbury  Plain,  I  found 
the  distance  between  Deanhill  and  Highclere,  another  of  the 
sides  of  one  of  the  triangles  of  the  same  series.  Lastly,  I  found 
from  the  base  measured  on  Misterton  Carr,  the  distance  of 
Clifton  from  Gringley,  one  of  the  sides  of  these  series  also. 
Whence  I  had  the  means  of  computing  the  sides  of  the  whole 
series  from  four  different  bases,  two  values  of  that  on  Hounslow 
Heath,  one  on  Salisbury  Plain,  and  one  on  Misterton  Carr — 
all  prepared  for  calculation  with  the  greatest  care.  I  had  also 
the  choice  of  three  methods  of  computing  the  length  of  the 
whole,  two  by  parallels  to  the  meridian,  one  on  the  east,  one 
on  the  west,  and  a  third  by  the  intersections  of  the  arc  with 
the  sides  of  the  triangles. 

From  the  base  on  Salisbury  Plain  I  obtained 
By  the  eastern  series  from  Dunnose  to  Clifton,  .  103C405.62  ft. 

By  the  western  series  from  Clifton  to  Dunnose,  .  103640C.13 

By  intersections  from  Dunnose  to  Clifton,  .  .  1036405.68 


Mean,  .........  1036406.78 

Correction  for  position  of  Zenith  sector,  .  .  •+•  3  00 


Final  results  from  Salisbury  Plain  base, 


1036408.78 
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In  all,  the  reduction  of  the  distance  between  the  perpendi¬ 
culars  to  that  between  the  parallels  has  been  applied,  a  quan¬ 
tity  entirely  overlooked  in  the  survey. 

From  a  combination  of  the  whole  we  have  from 

Ro3’’s  base  on  Hounslow  Hcatli,  .  103G361.0G  ft.  »,  =  —  27  73 

Mudge’s  base  on  Hounslow  Heath, .  1036418.83...  =  30.04 

Mudge’s  base  on  Salisbury*  Plain,  .  103G408.78  ...  ijSZ-f-lO-OO 

Mudge’s  base  on  Misterton  Carr,  .  103G366.48  ...  =  —  22.31 

Mean  of  the  whole,  .  .  .  1036388.79 

Now,  dividing  this  mean  by  the  length  of  the  celestial  arc 
2’  50'  23"  .497,  and  we  have  1036388,79  -j-  2°.83986027  = 
364943.58  feet,  the  length  of  one  degree  of  the  meridian  at 
the  middle  latitude  52^  2'  19"  between  Dunnose  and  Clifton. 

The  value  employed  by  M.  Bessel  agrees  very  nearly  with 
our  third  result  from  Mudge’s  base  on  Salisbury  Plain,  and  is 
consequently  greater  than  our  mean  by  about  20  feet, — a  small 
difference  in  a  distance  of  somewhat  less  than  200  miles ;  and 
the  consistency  of  the  whole  is  a  proof  of  the  great  care  and 
general  accuracy  of  all  the  operations  even  at  that  early  period. 
Whence  the  accuracy  of  Bessel’s  conclusions  cannot  in  any 
appreciable  degree  be  vitiated  by  the  small  discrepancy  be¬ 
tween  the  length  of  this  arc,  assumed  by  him,  and  that  obtained 
by  me  from  direct  calculation.  In  short,  he,  by  taking  from  the 
survey  1036337  feet,  .and  multiplying  this  by  1.00007,  Rater’s 
number  for  reducing  measures  taken  in  Ramsden’s  scale  to 
those  in  the  imperial  standard,  obtained  1036409.54  feet, 
agreeing  within  less  than  a  foot*  of  our  third  result,  which, 
converted  into  French  toises,  was  used  in  his  subsequent  inves¬ 
tigations.  Having  thus  proved  that  the  results,  in  whatever 
way  they  be  derived,  are  as  accurate  as  could  in  general  be 
expected,  and  that  no  error  of  consequence  has  been  made  so 
as  to  affect  any  conclusions  deduced  from  the  commonly  re¬ 
ceived  length  of  the  arc  of  the  meridian,  I  shall  now  pro¬ 
ceed  to  make  a  very  few  concluding  remarks. 

*  Occasioned  by  tho  omission,  in  the  Survey,  of  the  reduction  of  the  dis¬ 
tance  between  the  perpendiculars  to  that  between  the  parallels. 
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III.  General  Remarks. 

Computing  the  co-ordinates  of  Leithliill  froniKatcr’s  new  survey,  rela¬ 
tive  to  the  meridian  and  perpendicular  to  the  meridian  of  Greenwich,  and 
also  those  from  the  same  point  from  Dunnosc  by  the  data  given  in  the 
Trigonometrical  Survey,  I  have  found  the  difference  of  latitude,  between 


Greenwich  and  Dunnose,  to  be  gcodetically  .  — 

■  0°51' 

34" 

’  .30  S. 

Latitude  of  Greenwich  by  observation. 

51  28 

38 

..50  N. 

Latitude  of  Dunnosc  gcodetically. 

60°  37' 

4" 

'.20N. 

Latitude  by  Kator’s  observations. 

60  37 

5 

.27 

Latitude  by  Bessel’s  Z  sector  observations. 

60  37 

6 

.86 

Mean  of  these  three,  ..... 

50°  37' 

6" 

'  .44  N. 

which,  from  their  close  agreement,  must  be  very  near 

the  truth. 

From  the  same  co-ordinates,  the  longitude  gco- 

dctically,  is, . 

1°11' 

51' 

'.6GW. 

Longitude  by  Trigonometrical  Survey, 

1  11 

8G 

.00  W. 

Difference, . 

15' 

'  .5G 

or  about  13"  in  a  degree. 

This  error  arises  from  slight  inaccuracies  in  the  data  as¬ 
sumed  and  methods  then  practised,  but  which,  by  Colonel 
Colby,  the  present  conductor,  have  been  long  ago  abandoned. 

It  is  much  to  be  regretted,  indeed,  that  the  later  results  and 
observations  have  not  hitherto  been  published,  for  it  would  be 
very  desirable  that  every  thing  connected  M’ith  the  Survey, 
like  the  astronomical  observations  made  at  the  Royal  Obser¬ 
vatory  at  Greenwich,  and  other  places,  should  be  annually 
published  at  the  public  expense,  since  they  are  undoubtedly 
public  property,  and  the  results  would  enable  civil-engineers, 
and  private  amateurs,  to  reap  all  the  advantages  justly  expected 
from  so  valuable  a  source. 

From  calculation  I  have  found  the  station  at  Clifton  4737.59 
feet  west  of  the  meridian  of  Dunnose,  when  the  arc  is  deduced 
from  the  azimuth  at  Dunnose ;  while,  from  the  azimuth  at  Clif¬ 
ton,  the  arc  passing  through  that  station  is  4909.95  feet  west 
of  Dunnose,  or  conversely,  the  station  at  Dunnose  is  4909.95 
feet  east  of  the  meridian  of  Clifton.  Now,  if  all  the  opera¬ 
tions  and  observations  have  been  accurately  performed,  espe¬ 
cially  those  to  determine  the  azimuths,  these  numbers  ought 
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to  be  consistent ;  that  is,  they  ought  to  be  proportional  to  the 
radii  of  their  respective  parallels. 

From  this  analogy  4737.59  feet  become  .  .  5047.71  feet 

But  the  calculatiton  from  the  azimuths  is,  •  .  4909.95  ... 

Difference, . 137.7G  feet 

Now,  from  Clifton,  at  the  distance  of  Dunnose  137.7G  feet, 
would  subtend  an  angle  of  27".4'2.  But  the  accurate  deter¬ 
mination  of  the  azimuth  by  the  pole  star  with  the  great  theo¬ 
dolite,  is  an  operation  difficult  to  be  performed  in  the  manner 
described  by  General  Mudge  in  the  first  volume  of  the  Tri¬ 
gonometrical  Survey,  page  243.  Captain  Kater  remarks  in  the 
new  Survey  for  connecting  the  observatories  of  Greenwich  and 
Paris,  Philosophical  Transactions  for  1828,  page  183:  “  There 
is,  however,  another  source  of  inaccuracy  to  which  azimuths  by 
the  pole-star  are  liable,  and  which  seems  to  have  been  wholly 
disregarded — I  allude  to  an  error  in  ^he  line  of  collimation. 
This  error  may,  however,  be  destroyed  by  inverting  the  tele¬ 
scope,  or  placing  that  end  of  the  axis  which  was  on  the  east 
to  the  west ;  and  taking  a  mean  of  the  observations  of  the 
star  in  both  positions.”  Certainly,  if  this  inversion  of  the  axis 
was  omitted,  a  considerable  error  might  ensue,  as  Captain 
Kater  justly  remarks ;  and  though  General  Mudge  does  not 
directly  say  the  axis  was  inverted,  yet  it  is  difficult  to  believe 
that  so  experienced  an  observer  was  likely  to  neglect  it, 
though  it  is  not  impossible,  unless  he  rectified  it  completely  by 
the  usual  adjustments.  But  even  though  complete  adjustment 
be  attempted,  yet  the  experienced  observer  will  never  impli¬ 
citly  trust  to  this,  but  will  regularly  invert  the  axis,  as  1  am 
constantly  in  the  habit  of  doing  in  all  my  determinations  of 
angles,  whether  in  altitude  or  azimuth.  If  this  precaution,  how¬ 
ever,  was  really  neglected,  then  it  would  seem  to  follow,  from 
our  computations  above,  that  that  error  had  amounted  to  one- 
half  of  27".42,  or  13".71,  at  each  of  the  stations  of  Dunnose 
and  Clifton.  Indeed,  from  a  computation  which  I  have  made, 
if  the  azimuth  at  Beachy  Head  be  supposed  correct,  that  at 
Dunnose  would,  by  computation,  differ  from  the  observed 
quantity,  by  13".93 ;  and  conversely,  if  the  azimuth  at  Dun¬ 
nose  be  considered  accurate,  that  at  Beachy  Head  would,  by 
calculation,  difier  from  the  observed  (piantity  by  13".03,  or 
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there  is  a  probability  of  an  error  of  7"  in  each,  if  considered 
equal.  There  is  at  least,  certainly,  some  inconsistencies  in 
these  operations,  for  which  it  is  difficult  to  account  on  any 
other  hypothesis.  The  eflect,  however,  on  the  length  of  the 
arc  of  the  meridian,  would  be  nearly  insensible,  though  it 
might  in  some  degree  slightly  vitiate  other  deductions,  such  as 
the  latitudes,  longitudes,  and  azimuths,  dependent  upon  it. 
Indeed  it  may  be  remarked,  that  the  peculiar  construction  of 
the  old  theodolite,  by  llamsden,  is  not  favourable  to  the  accu¬ 
rate  determination  of  azimuths  by  the  pole-star.  The  altitude 
and  azimuth  circle,  or  transit  instrument  properly  constructed, 
would,  in  my  opinion,  be  greatly  superior.  A  good  altitude 
and  azimuth  circle,  I  believe  to  be  the  best  instrument  for  de¬ 
termining  the  latitude  ;  and  the  adoption  of  a  small  arc,  as  in 
the  case  of  the  zenith  sectors,  hitherto  employed  in  this  country, 
has  always  to  me  appeared  not  a  little  singular.  A  new  zenith 
sector  has  lately  been  proposed  by  Mr  Airy,  with  several  im¬ 
provements  over  the  old  instrument,  which,  if  I  am  rightly 
informed,  was  destroyed  by  the  late  fire  at  the  Tower.  Still, 
however,  though  in  the  new  instrument  the  angle  be  read  on 
opposite  arcs,  yet  it  seems  to  be  doubtful  if  its  results  can  be 
considered  equal  to  those  from  a  circle  of  much  smaller  radius, 
read  from  three  or  six  microscopes,  distributed  equidistantly 
round  the  circumference,  when  for  every  pair  of  observations  it 
is  reversed  in  azimuth,  and  the  repetitions  carried  to  four  or  six 
times  within  proper  limits,  and  nicely  reduced  to  the  meridian. 
Indeed,  notwithstanding  the  general  excellence  of  the  mural 
circle,  as  now  constructed  with  microscopes  attached  to  the  stone 
pier  for  the  sake  of  permanence,  yet  the  circle  itself  being  built 
up  of  so  many  different  pieces  liable  to  unequal  strain,  its  ex¬ 
ecution  is  not  entirely  conformable  to  sound  mechanical  prin¬ 
ciples.*  A  transit  circle,  having  both  ends  of  its  axis  sup¬ 
ported  on  stone-piers,  must  possess  much  greater  stability, 
especially  if  made,  with  the  exception  of  the  axis,  of  cast-iron, 
with  radiating  bars,  broad  at  the  axis,  and  tapering  towards 
the  circumference  on  which  the  divisions  are  cut.  The  glasses 
of  the  telescope,  too,  ought  to  be  much  more  substantially 


*  It  has  little  Of  no  stability  by  braces  in  the  direction  of  the  axis. 
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fixed  to  the  circle  than  in  the  comparatively  slender  tube  at 
present  in  use.  The  instrument  would  then  be  reversed  by  a 
proper  machine  in  the  same  manner  as  the  transit  instrument ; 
while,  from  the  cheapness  of  the  materials,  it  would  bo  far  less 
expensive. 

While  these  general  objections  are  made  to  English  instru¬ 
ments,  one  would  be  justified  in  making  still  stronger  to  most 
of  the  foreign.  The  French  repeating  circle,  invented  by 
Forda,  depends  upon  a  principle  of  great  ingenuity,  though  in 
practice  it  does  not  equal  the  sanguine  expectations  of  its 
greatest  admirers.  There  is  a  much  greater  want  of  stability 
in  its  structure  than  in  any  of  our  instruments,  which,  perhaps, 
might  be  improved  by  the  suppression  of  some  of  their  numer¬ 
ous  adjustments  ;  and  though  in  the  French  arc  of  the  meridian, 
and  in  the  New  Trigonometrical  Survey  of  France,  under  the 
title,  “  Description  Geometrique  dela  France,”  it  has  played  a 
vei’y  important  part ;  yet  there  are  diserepancies  in  several  of 
the  observations  connected  with  some  of  these  fine  operations, 
which  would  tend  greatly  to  shake  our  confidence  for  extreme 
precision  in  its  final  results,  deduced  from  even  thousands  of 
repetitions.  In  determining  the  latitude  of  the  Observatory  of 
Saint  Martin  d’ Angers,  as  recorded  in  the  Description  Geo¬ 
metrique,  Deuxieme  Partie,  page  499,  Colonel  Coraboeuf,  with 
a  thirteen-inch  repeating  circle  of  Gambcy,  from  observations 
on  Palaris,  at  its  upper  transit  north  of  the  zenith,  by  about 
40°  55',  found  the  latitude  to  be  .  .  47°  28'  15".2l  N. 

By  a  Serpentis,  40°  29'  S.  of  zenith,  .  47  27  59  .41  N. 

Half  sum  or  mean,  ....  47°  28'  7".31  N. 

which  is  accounted  the  true  latitude.  But  there  is  a  difference 
between  these  results,  amounting  to.no  less  than  15".8,  one- 
half  of  which,  or  7".9  taken  negatively,  is  reckoned  the  error 
of  the  instrument  at  a  zenith  distance  of  about  40°  40'. 

Again,  by  /?  Ursro  Minoris,  at  a  zenith  distance  of  about 
27°  23'  N.  at  its  upper  transit,  the  latitude  by  the  same  instru¬ 
ment  was . 47°  28'  10".95  N. 

By  Arcturus,  with  Z.  D.,  27°  23'  S.  it  was  47  28  1 .41  N. 

Half  sum  or  mean,  ....  47°  28'  G".95  N. 
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wliicli  is  accounted  the  true  latitude,  and  agrees  very  closely 
with  the  preceding  result.  There  is,  however,'  between  the 
two  last,  a  difference  of  9".54,  one-half  of  which,  or  4".77,  is 
here,  at  the  zenith  distance  of  about  2T  20',  reckoned  the  er¬ 
ror.  Hence,  for  a  change  of  zenith  distance  of  20',  there 
is  a  corresponding  change  of  error  of  3".13.  Some  observers 
find,  or  think  they  find,  that  these  errors  vary  as  the  sine  of 
the  zenith  distance  ;*  while  others  can  detect  no  such  law, 
though  a  mean  of  judiciously  chosen  observations  give  remark¬ 
ably  consistent  results,  when  the  observations  are  very  numer¬ 
ously  repeated.  Still,  however,  in  this  country,  observers  ac¬ 
customed  to  British  instruments,  would  greatly  suspect  their 
final  accuracy,  even  from  vert/  numerous  ohsertations,  however 
consistent  the  individual  results  might  be,  whenever  they  in¬ 
volved  such  remarkable  discrepancies.  The  opposite  error 
seems  applicable  to  our  observers.  Generally  provided  with 
large  instruments,  having  powerful  telescopes,  they  trust  per¬ 
haps  rather  too  confidently,  in  a  very  few  observations  which 
they  consider  good,  and  neglect  to  repeat  them  sufficiently  to 
counteract  atmospheric  irregularities,  for  which  no  power  of 
telescope  will  compensate.  Even  the  power  of  the  telescope 
of  Roy’s  theodolite,  by  Ramsden,  was  not  great,  as  he  himself 
states,  in  the  Trigonometrical  Survey,  vol.  i.  page  123 ;  it  only 
magnified  about  forty  or  fifty  times,  as  commonly  employed. 
I  have  not  seen  the  power  of  that  belonging  to  the  Board  of 
Ordnance  anywhere  stated. 

In  taking  horizontal  angles,  “  the  errors,”  says  Captain 
Kater,  Phil.  Transactions  for  1828,  page  197,  “  which  may 
arise  from  lateral  refraction,  have  often  been  suspected,  but 
never  clearly  ascertained.  In  the  course  of  our  work,  how¬ 
ever,  we  had  such  evidence  of  the  fact  as  to  leave  no  doubt  of 
its  existence.  The  angle  (measured)  between  the  same  ob¬ 
jects  would  differ  (when  taken)  under  the  most  favourable  cir¬ 
cumstances,  about  seconds  on  different  days,  and  perhaps 
a  second  and  a-half,  or  two  seconds,  may  be  considered  as  the 
error  which  may  effect  an  angle  from  lateral  refraction  in  an 
ordinai’y  state  of  the  atmosphere.’’ 

*  This  coincides  nearly  with  these  examples,  the  (fiffcrcnco  being  only 
O'  .TC  from  this  hypothesis. 
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These  remarks  of  Captain  Kater  have  been  verified  by  my 
own  experience,  and  there  is  no  probable  way  of  obviating  the 
effects  of  refraction  on  horizontal  angles,  but  by  combining 
the  French  method  of  repetition  with  our  own  more  powerful 
instruments  on  different  days  under  various  atmospheric  cir¬ 
cumstances. 


ADDITIONAL  NOTE. 

The  following  remarks  have  been  occasioned  by  the  receipt 
of  a  part  of  the  Ordnance  Survey,  since  the  original  paper 
was  delivered  to  the  Secretary ; — 

After  a  lapse  of  thirty  years,  the  publication  of  the  results  of  the  Ord¬ 
nance  Trigonometrical  Survey  of  Britain  has  been  resumed.  This  has 
been  recommenced  by  the  publication  of  a  part,  titled,  “  Astronomical 
Observations,  made  with  Ramsdeu’s  zenith  sector,  together  with  a  Cata¬ 
logue  of  Stars  which  have  been  observed,  and  the  amplitudes  of  the  celes¬ 
tial  arcs,  deduced  from  the  observritions  at  the  different  stations ;  and 
published  by  order  of  the  Board  of  Ordnance.” 

Of  this  work  a  few  copies  have  been  distributed,  by  presentation,  to 
different  individuals,  and  it  is  but  justice  to  those  employed,  to  affirm, 
that  all  the  deductions  arc  made  according  to  the  best  methods  now  used 
in  thiit  branch  of  science.  Colonel  Colby,  the  indefatigable  conductor, 
has  availed  himself  of  the  advice  of  3Ir  Air}-,  the  astronomer-royal ;  and 
Lieutenant  Yolland,  of  the  Koj  al  Engineers,  under  the  Colonel,  has  fol¬ 
lowed  up  this  advice  with  diligence  and  care. 

The  points  of  which  the  latitudes  and  intermediate  arcs  of  the  meridian 
arc  here  given,  arc  Dunnosc  in  the  Isle  of  Wight ;  Greenwich  Obscr\-a- 
tory;  Clifton  Beacon  in  Yorkshire;  Arburyhill  in  Northamptonshire; 
Delamcrc  Forest  in  Cheshire  ;  Burleigh  Moor  in  Yorkshire  ;  Kellie  Law 
in  Fifeshire  ;  Cowhythc  hill  in  Banffshire ;  and,  lastly,  the  station  on  the 
small  isle  of  Balta  in  Shetland,  comprehending  an  arc  of  the  meridian 
passing  from  the  southern  extremitj’^  of  Britain,  to  the  more  northerly  of 
the  islets  belonging  to  it,  amounting  to  above  ten  degrees,  or  about  one- 
ninth  part  of  the  quadrantal  arc  of  the  meridian  from  the  equator  to  the 
pole.  This  will  not  only  be  a  most  valuable  operation  for  improving  the 
geography  of  the  country, — a  thing  much  wanted  from  the  great  inaccu¬ 
racy  of  our  maps  and  charts,  but  a  valuable  contribution  also  to  astrono¬ 
mical  and  gcodctical  science.  We  arc  informed  by  the  Colonel  towards 
the  close  of  his  preface, — That  the  terrestrial  observations  requisite  to 
enable  me,”  says  he,  ''  to  complete  and  publish  the  geodetic  distances 
connected  with  the  astronomical  results,  arc  now  in  so  advanced  a  state, 
that  the  printing  of  them  will  shortly  be  commenced.”  These  being  com¬ 
pared  with  others  of  a  similar  kind  in  different  parts  of  the  world,  will 
enable  him  to  deduce  a  proper  value  of  the  earth's  axes,  and  thence  to  fix 
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gcodetically,  Tfritli  precision,  the  latitudes  and  longitudes  of  all  the  im¬ 
portant  points  throughout  the  British  Isles. 

May  all  these  important  labours  be  speedily  brought  to  a  satisfactory 
conclusion,  for  the  benefit  of  botli  .agriculture  and  commerce,  since,  in  the 
present  state  of  our  maps,  the  most  palpable  and  dangerous  errors,  not- 
withst.anding  all  that  has  been  urged  for  their  correction,  still  continue 
to  exist,  as  will  readily  appear  by  an  examination  of  the  maps  now  sub¬ 
mitted  for  inspection. 

A  few  maps  and  charts  were  here  exhibited,  containing  glaring 
and  dangerous  errors  to  navigators. 

Description  of  a  Portable  Diorama,  which  may  he  viewed  by  a 
number  of  persons  at  a  time.  By  George  Tait,  Esquire, 
Advocate,  F.R.S.S.A.  With  a  Plan.  Communicated  by 
the  Iloyal  Scottish  Society  of  Arts.* 

A  portable  diorama  which  I  exhibited  to  the  Royal  Scottish 
Society  of  Arts  in  November  1841  and  April  1842,  and  which 
was  honoured  with  their  medal,  could  be  viewed  by  only  one 
or  two  persons  at  a  time,  the  pictures  being  within  the  box, 
and  being  seen  through  eye-holes.t 

I  have  now  made  a  diorama  having  the  construction  modi¬ 
fied  so  that  it  may  be  viewed  by  a  number  of  persons  at  a  time, 
the  pictui’es  being  placed  upon  the  front  of  a  box,  where  they 
are  exposed  uncovered.  The  front  light  is  thrown  upon  them 
from  without,  and  the  back  light  from  within,  the  box  ;  and 
both  may  be  increased  or  diminished  at  pleasure.  Gas  is 
the  most  convenient  light ;  but  oil  may  be  employed,  by  adopt¬ 
ing  means  for  properly  increasing  or  diminishing  the  light 
tipon  the  pictures.  The  apparatus  is  used  in  a  dark  apart¬ 
ment  ;  and  ought  to  bo  so  placed  that  the  horizon  of  the  pic¬ 
tures  may  be  on  a  level  with  the  eye.  The  effect  of  coloured 
sketches  of  a  variety  of  changes  which  I  made  for  the  former 
diorama,  is  equally  satisfactory  in  this. 

The  following  side-elevation  and  plan  represent  a  small 
diorama  made  upon  this  principle  : — 

*  Bead  before  the  Eoyal  Scottish  Society  of  Arts,  on  23d  January  1343. 

t  8ce  the  printed  Transactions  of  the  Boyal  Scottisli  Society  of  Arts,  and 
the  Edinburgh  New  Philosopliical  Journal  for  1841,  1842. 
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A  TJ  C  D,  a  board  to  which  the  apparatus  is  attached.  The 
length  of  the  board  is  18  inches,  and  that  of  the  painted  sur¬ 
face  exposed,  G  inches, — but  the  larger  the  more  striking. 

E  F  G  H,  a  box  for  receiving  the  pictures  in  front,  at  E  F. 

J  K,  opening  in  the  side  of  the  box,  by  which  the  pictures 
are  introduced  successively  into  a  groove  in  front,  behind  a 
border  of  black  velvet,  to  absorb  stray  rays  from  the  front 
light.  [In  the  former  construction,  as  in  this,  the  pictures  may 
be  conveniently  entered  at  the  side  of  the  box.  Both  boxes 
may  be  made  to  receive  the  same  pictures.] 

L,  front  light,  compact  and  bright,  in  a  lantern  constructed 
to  direct  and  confine  it  to  the  pictures.  If  the  flame  be  flat 
and  have  not  a  reflector  or  a  lens,  its  edge  may  front  the  pic¬ 
tures.  A  simple  swallow-tail  burner,  No.  0,  gives  sufficient 
light  for  this  scale.  The  inside  of  the  lantern  is  done  with 
black  japan,  flat ;  and  the  sides  and  bottom,  and  outside  of  the 
bottom,  and  the  supports,  so  far  as  necessary,  are  covered  with 
black  velvet. 

M,  buck  light.  Swallow-tail  No*  1,  is  sufficient  for  this  scale. 

A  circulation  of  air  is  admitted  to  both  flames  without  al¬ 
lowing  the  escape  of  light.  Their  covers  are  moveable,  and 
are  represented  on  the  plan  as  removed. 

N  O,  opening  for  receiving  into  a  groove  a  slight  frame  of 
tissue  paper,  to  be  used  when  found  of  advantage  ;  particu¬ 
larly,  when  any  part  of  a  picture,  for  example  the  moon,  is 
made  transparent. 

P  Q,  opening  through  both  sides  of  the  box,  for  receiving 
into  a  groove  an  opaque  slider,  of  a  length  equal  to  about 
double  the  breadth  of  the  box,  properly  pierced,  to  be  drawn 
gradually  across,  in  order  to  represent  passing  gleams  of  sun¬ 
shine  ;  also  for  receiving  a  slider  or  sliders  of  tissue  paper, 
painted  with  various  tints  in  succession,  to  be  drawn  gradu¬ 
ally  across,  in  order  to  represent  changes  of  tints,  for  evening 
or  the  like,  with  the  back  light,  where  day  is  represented  by 
that  light,  as  in  fog  or  snow  scenes.  The  light  is  not  to  be 
allowed  to  pass  over  or  under  those  sliders. 

When  a  slider  is  used,  the  tissue  paper  N  0  is  to  be  re¬ 
moved  ;  and  the  open  space  in  front  of  the  back  light  is  to  be 

VOL.  XXXIV.  NO.  LXVIII. - APRIL  1843.  T 


XUM 


278  Mr  Russell  on  a  Marine  Salinometer  for  indicating  the 

contracted  to  al)out  a  third  part  of  its  breadth,  by  leaves  moved 
forward  for  the  time,  as  represented  by  R  S  on  the  plan,  or 
otherwise. 

A  narrow  projection  immediately  before  any  opening,  if 
necessary,  prevents  the  light  within  from  being  seen  in  front. 

The  box  is  white  within,  to  reflect  light. 

T  M,  T  L,  on  the  Plan,  tubes  for  gas  (the  latter  consisting 
of  one  of  the  supports  of  the  lantern,  hollow),  supplied,  when  in 
use,  by  inserting  the  nozle  of  a  flexible  tube  at  T,  or  other¬ 
wise. 

U,  V,  stop-cocks  moved  by  levers  attached,  which  are  closed 
by  springs  and  opened  by  cords  extending  to  the  front.  The 
levers  have  checks  adaptable  to  the  variable  pressure  of  the 
gas,  for  example,  linen  tlu’eads  attached  to  pins  turning  in  the 
board,  so  that  either  flame,  when  not  required,  may  be  reduced 
to  a  blue  point.  The  levers  and  springs  are  made  to  fold  back 
upon  the  board  when  not  in  use. 

The  arrangement  now  shortly  described  is  given  merely  as 
a  specimen.  The  details  of  any  diorama  made  upon  this  prin¬ 
ciple  of  construction,  for  example  the  description,  number  and 
position  of  the  lights,  will,  of  course,  be  adjusted  according  to 
the  judgment  of  the  maker,  and  will  be  modifled  by  the  size 
of  the  apparatus  and  other  circumstances. 

G.  Tait. 

Edinburgh,  2d  Jamtani  1843. 


Description  of  a  Marine  Salinometer  for  the  purpose  of  indi¬ 
cating  the  Density  of  Brine  in  the  Boilers  of  Marine  Steam- 
Engines.  Invented  by  J.  Scott  Russell,  M.A.,  F.R.S.E., 
F.R.S.S.  A.,  Civil  Engineer.  (With  two  Plates.)  Commu¬ 
nicated  by  the  Royal  Scottish  Society  of  Arts.* 

It  was  very  early  in  the  history  of  steam  navigation  that 
the  inconvenience  of  raising  steam  from  salt  water  was  ex¬ 
perienced.  When  the  Comet  descended  below  Port-Glasgow 

*  Read  before  the  Royal  Scottish  Society  of  Arts  28th  Fcbru.ary  1842, 
and  the  Honorary  Silver  Metlal  of  the  Society  awarded  14tli  November  1842. 
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in  1812,  the  boiler  was  found  to  boil  over,  or  prime,  as  it  is 
technically  called  by  engineers,  when  part  of  the  water  is  forced 
up  so  violently,  along  with  the  steam,  as  to  pass  over  into  the 
cylinder  of  the  engine — a  circumstance  always  detrimental, 
and  sometimes  destructive  to  the  engines.  This  arises  from 
the  thickening  of  the  water,  its  density  being  increased  by  the 
retention  of  the  solid  substances,  which  compose  sea-water, 
and  which  remain  and  accumulate  in  the  boiler,  while  the 
fresh  portion  of  the  water  is  passing  off  in  the  shape  of  steam. 

This  process  of  accumulation  of  solid  matter  in  the  marine 
boiler  is  by  no  means  slow.  The  whole  of  the  water  which  a 
marine-boiler  usually  contains  is  evaporated  in  three  or  four 
hours,  leaving  the  solid  substances  in  the  cubic  content  of 
boiler  behind  it,  and  being  replaced  by  salt  water,  with  an  equal 
quantity  of  depositary  matter,  accumulating  as  rapidly  as  be¬ 
fore  ;  and  since  it  is  known  the  solid  matter  amounts  to  as 
much  as  of  the  whole  mass  of  water,  it  would  follow,  if  the 
process  of  ebullition  could  continue  so  long  as  150  hours,  there 
would*  be  deposited  in  the  boiler  a  quantity  of  solid  matter 
equal  to  the  number  of  tons  of  water  in  the  whole  content  of 
the  boiler. 

Long,  however,  before  this  degree  of  solidification  can  take 
place,  evils  of  a  different  description  interv^ene  to  impair  and 
put  an  end  to  the  functions  of  the  boiler.  The  solid  consti¬ 
tuents  of  salt  water  which  are  left  behind  do  not  diffuse  them¬ 
selves  uniformly  over  the  whole  liquid  mass,  so  as  to  constitute 
a  homogeneous  brine  ;  on  the  contrary,  the  new  supplies  of 
sea-water,  as  they  enter  the  boiler,  remain  secluded  from  the 
former  more  saturated  brine,  rise  by  their  less  specific  gravity 
into  an  upper  stratum,  while  the  denser  brine  forms  a  bed  in  the 
lower  part  of  the  boiler,  and  surrounds  the  fire-box  and  heater- 
flues  occupying  the  water-spaces  and  legs,  which  are  usually 
at  a  high  temperature,  and  which,  in  double-tiered  boilers,  are 
generally  the  most  intensely  heated.  The  intense  heat  of  the 
metal  expels  the  w'ater  from  the  brine  in  contact  with  it  most 
rapidly  in  the  hottest  places,  and  salt  is  deposited  on  the  hot¬ 
test  parts  of  the  furnaces  and  flues,  extending  rapidly  to  those 
less  heated,  and  so  not  only  diminishing  the  evaporative  power 
of  the  boiler,  but  injuring  its  substance,  and  endangering  its 
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The  remedy  for  these  evils  was  very  early  invented.  But 
1  have  not  been  able  to  discover  the  inventor  of  the  cleansing 
process  commonly  called  “  blowing  down,”  or  “  blowing  off.” 
It  is  almost  universal,  and  is  performed  in  the  following  way : 
— There  is  forced  into  the  boiler,  at  each  stroke,  rather  more 
water  than  is  required  for  the  supply  of  steam,  so  that  tlie  ' 
boihi'r  becomes  too  full.  Openings  arc  then  suddenly  made  at 
the  bottom  of  the  boiler,  and  the  brine  at  the  bottom  being 
violently  ejected,  carries  with  it  any  solid  substances  that  may 
have  accumulated  near  the  bottom — the  boiler  is  thus  cleansed ; 
and  before  the  water  has  got  too  low,  the  openings  are  again 
closed,  and  the  boiler  continues  to  be  fed  as  formerly. 

Another  remedy,  pretty  generally  adopted,  is  the  brine- 
pump,  by  which,  for  every  portion  of  water  supplied  to  the 
boiler,  about  one-fourth  part  of  that  quantity  of  brine  is  with¬ 
drawn  from  it.  This  process  does  not  so  thoroughly  carry  olf 
all  the  impurities  as  the  former ;  but  it  is  attended  with  a 
saving  of  fuel  by  a  contrivance  for*  giving  to  the  feed-water 
entering  the  boiler  a  portion  of  the  heat  of  the  discharged 
brine.  The  recent  introduction  of  this  process  is  due  to 
Messrs  Maudslay  and  Field  of  London. 

In  whatever  way  the  saturation  of  the  water  with  solid  mat¬ 
ter  may  be  remedied,  it  is  essential  to  the  accomplishment  of 
this  object,  that  some  simple  apparatus  should  be  contrived 
for  tlie  purpose  of  shewing  when  the  cleansing  process  is  re¬ 
quired,  and  whether  it  is  successfully  applied.  If  this  be  not 
obtained,  the  usual  consequence  of  acting  on  wrong  data  are 
sure  to  follow. 

A  contrivance  was  patented,  which  was  thought  promising, 
but  was  found  liable  to  be  mechanically  out  of  order  when 
most  wanted ; — a  ball  of  greater  specific  gravity  than  salt 
water  was  connected  with  an  e.xternal  index,  by  which  there 
was  indicated  on  the  outside  the  fact  of  the  brine  becoming 
sufficiently  saturated  to  float  this  ball. 

Another  was  to  place  in  the  glass  gauge  of  the  boiler  a  glass 
hydrometer  bead,  which  would  float  when  the  brine  became 
saturated  to  a  given  point,  and  fall  to  the  bottom  in  the  ordi¬ 
nary  state  of  the  boiler.  But  this  fails  entirely  of  accuracy, 
although  very  elegant,  for  the  brine  of  which  we  wish  to  indi- 
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cate  the  density  is  in  the  lower  stratum,  not  the  upper  one, 
where  the  usual  glass  gauge  is  placed,  and  irretrievable  mis¬ 
chief  might  be  done  before  the  indication  would  shew  any 
change. 

I  have  lately  employed,  in  some  large  ships  destined  for 
transatlantic  voyages,  a  species  of  brine-gauge,  or  index  of 
saturation,  which  is  found  to  possess  every  advantage,  and 
which  I  therefore  desire  to  communicate  to  the  public  through 
this  Society.  The  drawings  sent  are  such  as  may  enable  any 
engineer  to  construct  them  for  himself.  The  details  of  the 
arrangement  of  the  apparatus  were  made  under  the  direction 
of  Mr  James  Laurie,  formerly  one  of  my  assistants  ;  and  he 
also  has  obliged  me  by  writing  out  the  annexed  description  of 
the  operation  of  using  the  index. 

The  principle  I  have  used  is  the  well-known  law,  “  that  the 
heights  of  equiponderant  columns  of  liquids  vary  inversely  as 
the  densities  of  those  liquids.” 

If  I  take  open  glass  tubes  bent  in  the  form  of  the  letter  U. 
as  in  the  diagram  (fig.  1),  and  pour  one  fluid  into  one  of  the 
sides,  and  another  fluid  into  the  opposite  side  (taking  care  to 
use  the  heavier  liquid  before  the  other) ;  the  one  being  mer¬ 
cury,  and  the  other  w'atcr,  they  will  stand  at  the  height  of 
1  inch  and  13  inches  respectively.  If  I  use  alcohol  and  water 
(fig.  2),  they  will  stand  at  the  height  of  10  inches  and  8  inches 
respectively,  the  height  of  the  one  fluid  being  always  greater 
than  that  of  the  other,  in  the  proportion  in  which  its  weight, 
density,  or  specific  gravity  is  less. 
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In  like  manner  fresh  water  and  salt  water  (fig.  3)  will  stand 
at  heights  of  40  and  41  inches,  shewing  a  difference  of  1  inch. 

The  use  Avhich  I  make  of  this  principle  is  as  follows : — I 
reckon  the  best  scale  of  saltness  of  a  boiler  to  be  that  which 
takes  the  common  sea-water  as  a  standard.  Sea-water  con¬ 
tains  5^0  of  saline  matter.  When  the  water  has  been  evapo¬ 
rated,  so  as  to  leave  only  half  the  quantity  of  distilled  water 
to  the  same  quantity  of  saline  matter,  I  call  that  two  degrees 
of  salt,  or  brine  of  the  strength  of  two,  and  such  brine  would 
shew,  in  fig.  3,  the  columns  40  and  42,  or  double  the  saltness  of 
sea-water,  indicated  by  a  difference  of  2  inches.  A  farther 
saturation  would  be  indicated  by  a  difference  of  3,  4,  5,  and 
6  inches  between  the  columns,  and  so  indicate  three,  four,  five, 
six,  and  any  further  degrees  of  saltness — a  range  which  may 
be  made  to  any  degree  of  minuteness  by  the  subdivision  of  the 
scale  of  inches.  This  scale  is  that  which  appears  to  me  most 
simply  applicable  here — and  it  is  that  v/hieh  I  adopt  for  marine 
boilers. 

The  mechanical  apparatus  which  I  have  employed  to  give 
this  indication  is  perfectly  simple,  and  has  the  advantage  of 
being  such  as  the  engineer  already  perfectly  understands.  To 
the  marine  boiler  I  apply  two  water-gauges  of  glass,  instead  of 
one  as  at  present  used  ;  they  both  serve  the  purpose  of  the 
present  glass  gauges,  and  the  pair  would  be  valuable  for  this, 
if  for  no  other  reason,  that  there  would  always  be  a  duplicate 
when  one  is  broken,  an  accident  not  unfrequent.  To  these 
gauges  I  simply  attach  small  copper  pipes,  so  that  one  of  them 
may  be  placed  in  communication  only  with  the  salt  brine  in 
the  lower  part  of  the  boiler,  and  the  other  with  the  feed-water 
which  is  entering  the  boiler  ;  the  one  then  holds  a  column  of 
brine,  and  the  other  of  pure  sea-water,  and  each  inch  of  dif¬ 
ference  shews  the  degree  of  saturation. 

Without  the  use  of  any  attached  scale,  the  engineer,  by  a 
little  practice,  comes  to  know  in  his  particular  vessel  what  dif¬ 
ference  in  inches  can  be  admitted  without  danger,  and  at  what 
difference  of  height  it  is  imperative  to  blow  off.  But  it  is  con¬ 
venient  to  have  an  attached  scale. 

It  may  be  satisfactory  to  state,  that  the  practical  range  of 
scale  in  an  ordinary  boiler  in  the  ordinary  working,  is  6  to  10 
inches,  a  difference  sufiiciently  great  to  be  easily  observed. 


XUM 


Densitj/  of  Brine  in  Boilers  of  Murine  Steam-Engines.  283 

The  rule  of  working  them  is  nearly  this : — Continue  the 
operation  of  blowing  off  until,  if  possible,  the  difference  of  the 
columns  is  less  than  an  inch,  it  Avill  be  unnecessary  to  blow  off 
again  until  the  difference  is  at  least  6  inches. 

As  a  practical  rule,  I  find  that  it  is  necessary  to  blow  off 
when  the  brine  at  the  bottom  has  about  three  degrees  of  salt¬ 
ness.  But  this  will  vary  exceedingly,  according  as  the  con¬ 
struction  of  the  boilers  is  more  or  less  judicious.  When  the 
heat  is  greatest  in  the  lowest  portion  of  the  boiler,  and  the 
flues  return  above,  they  will  be  most  liable  to  salt,  and  require 
the  most  frequent  cleansing. 

The  following  is  Mr  Laurie’s  description  of  the  instrument. 
The  drawings  give  the  details  of  the  apparatus. — J.  S.  R. 

The  fact  that  the  specific  gi’avity  of  salt-water  is  greater 
than  that  of  fresh,  and  that  it  increases  with  the  degree  of 
saturation,  is  what  the  operation  of  this  instrument  depends 
on  ;  by  its  means  two  columns  of  water,  the  one  feed  and  the 
other  brine,  are  poised  against  each  other,  so  as  that  any  dif¬ 
ference  of  weight  betwixt  these  columns  immediately  becomes 
apparent  by  the  lighter  of  the  two  requiring  an  accession  in 
quantity  to  resist  the  upward  pressure  to  which  both  columns 
are  subjected.  This  is  accomplished  by  having  two  common 
glass  gauge-tubes  close  together,  each  of  which  is  connected 
with  a  separate  tube  ;  that  inside  the  boiler  descends  to  the 
level  of  the  water,  the  specific  gravity  of  which  is  to  be  mea¬ 
sured,  and  having  either  or  both  of  these  tubes  so  connected 
with  the  feed-pipe  of  the  boiler,  that  by  opening  a  cock  one  of 
the  pipes  will  be  filled  with  feed-water,  while  the  other  re¬ 
mains  filled  with  brine,  which  cock  being  shut,  the  tubes  re¬ 
main  so  filled  ;  but  inasmuch  as  feed-water  is  of  less  specific 
gravity  than  brine,  it  will  be  forced  up  and  stand  in  the  glass 
tube  at  a  higher  level  than  the  brine,  which  difference  of  levels 
increases  with  the  saturation — and  hence  the  index  to  judge 
of  the  saltness. 

In  Plates  Vt.  and  VII.,  A,  B,  are  the  two  glass  gauge-tubes ; 
C,  one  of  the  tubes  forming  the  connection  betwixt  one  of  these 
glass  gauge-tubes  and  its  tube  D,  that  descends  inside  of  the 
boiler ;  E,  the  tube  forming  the  connection  betwixt  the  upper 
ends  of  these  tubes  and  the  inside  of  the  boiler ;  F,  G,  two  cocks 
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so  made,  as  shewn  in  the  drawing,  that  by  their  means  each  of 
the  tubes  inside  of  the  boiler  may  be  shut  off  from  the  glass 
tubes,  and  also  may  he  connected  with  the  tube  H,  leading 
from  the  feed-pipe  of  the  boiler  ;  I,  a  cock  atfording  the  means 
of  shutting  off  the  tube  E  from  the  glass  tubes,  and  also  of 
connecting  either  of  these  glass  tubes  w'ith  the  tube  K,  lead¬ 
ing  to  the  bilge  of  the  vessel ;  each  of  these  cocks  has  a  handle, 
and  when  the  instrument  is  indicating,  the  three  handles  hang 
perpendicularly  downwai’ds.  To  bring  the  instrument  into  ope¬ 
ration,  the  three  handles  must  first  be  put  in  the  position  |  J 

which  has  the  effect  of  allowing  the  brine  to  flow  right  up  tlie 
glass  tube  A,  and  out  through  the  tube  K,  into  the  bilge  of 
the  vessel ;  this  having  been  done  for  so  long  a  time  as  that 
A  and  its  tube  inside  the  boiler  be  thoroughly  cleansed  and 
filled  with  brine,  the  handles  are  then  to  be  put  in  the  posi¬ 
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tube  inside  of  the  boiler  with  brine  ;  finally,  bring  the  handle 
of  the  top-cock  into  its  original  position,  and  put  either  of  the 
lower  handles  horizontal,  which  forming  a  connection  of  the 
feed-pipe  with  one  of  the  tubes  inside  of  the  boiler  fills  that 
tube  with  feed-water  ;  thus  there  are  in  the  two  tubes  inside  of 
the  boiler  two  columns  of  water  of  different  specific  gravities, 
the  one  being  brine,  the  specific  gravity  of  which  is  to  be 
measured,  and  the  other  feed-water,  the  specific  gravity  of 
which  is  pretty  nearly  constant,  so  long  as  the  temperature  of 
condensation  is  the  same,  and  does  not  vary  much  let  the  tem¬ 
perature  of  condensation  be  what  it  may  ;  but,  inasmuch  as 
these  columns  of  water  are  of  different  specific  gravities,  the 
pressure  on  the  bottoms  of  them  will  force  the  lighter  up  the 
glass  tube,  until  such  a  quantity  of  brine  has  followed  it  as 
makes  it  of  equal  weight  with  the  other  ;  and  hence,  in  the 
two  glass  tubes,  the  water  stands  at  different  heights,  the  mag¬ 
nitude  of*  which  difference  becomes  known  by  means  of  the 
scale  fixed  betwixt  the  glass  tubes,  and  therefore  also  the  de¬ 
gree  of  saturation  of  the  brine. 

The  use  of  this  instrument,  which  might  be  called  a  Sali¬ 
nometer,  is  not  confined  to  this  one  object,  for  it  answers 
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thoroughly  all  the  purposes  of  the  common  glass  gauge,  the 
position  of  the  surface  of  water  in  the  boiler  being  midway 
betwixt  the  surfaces  of  water  in  the  tubes. 

When  either  or  both  of  the  glass  tubes  is  broken,  put  the 

handles  in  the  position  f  f  ,  and  nothing  can  escape  from 

•  • 

the  boiler. 

T.  W.  L. 


Observations  on  the  Llama,  Alpaca,  Gvanaco,  and  Vienna. 
By  Mathie  Hamilton,  Esq.,  M.  D.,  late  of  Peru.  Com¬ 
municated  by  the  Author. 

Of  all  the  quadrupeds  on  the  elevated  regions  of  the  southern 
American  continent,  the  most  worthy  of  notice  is  the  Llama 
tribe,  which  includes  the  Llama,  Alpaca,  Guanaco,  and  ^'^i- 
cuna.  The  llama  and  alpaca  are  seen  domesticated  in 
Peru,  but  the  guanaco  and  vicuna  only  in  the  wild  state,  ex¬ 
cept  where  they  are  kept  as  prisoners.  When  the  vicuna 
has  been  kept  within  doors  for  a  time,  it  becomes  an  interesl- 
ing,  frolicksome  creature,  but  it  never  acquires  the  tame  and 
docile  habits  of  the  llama  or  alpaca.  A  beautiful  pet  vicuna 
lived  in  the  house  with  me  for  several  months,  and  was  in  th  j 
habit  of  coming  into  the  public  room  at  stated  times,  and  took 
bread  from  my  hand,  when  it  often  jumped  about  in  the  apart¬ 
ment,  and  put  itself  in  the  most  graceful  attitudes. 

Vicuna  and  Guanaco. 

The  vicuna  is  much  smaller  than  the  guanaco  or  alpaca, 
and  is  more  delicate  and  handsome  in  every  respect.  It  hi\s 
a  large,  prominent,  glistening  eye,  which  has  a  peculiar  and 
expressive  softness ;  and  when  running  with  amazing  speed,  its 
neck,  which  is  long  and  slender,  is  carried  in  a  curved  position 
like  that  of  a  swan  or  the  letter  S.  These  creatures  are  ex¬ 
ceedingly  difficult  to  take  without  having  recourse  to  artifice. 

They  are  seen  in  small  bands  of  a  dozen  or  more,  and  are 
found  chicHy  in  those  uninhabited  I'egions  of  the  Andes,  where 
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vegetation  is  hardly  sufficient  to  afford  them  a  scanty  subsist¬ 
ence.  I  never  saw  either  a  guanaco  or  a  vicuna  on  the  plain  of 
Ururo,  which  is  above  100  miles  long,  and  about  12,000  feet 
above  the  sea ;  nor  have  I  observed  them  on  any  part  of  the 
table-land  of  Bolivia.  They  were  seen  chiefly  on  the  journey 
across  what  is  called  the  Cordillera  of  the  coast,  which,  tra¬ 
velling  from  Tacna  or  Arica  to  Potosi  via  Oruro,  with  cargo 
mules,  requires  6  or  7  days  before  descending  to  the  table¬ 
land,  on  which  numerous  flocks  of  llamas,  alpacas,  and  sheep, 
are  seen  ;  but  in  the  dismal  region  of  the  Cordillera  the  vicuna 
is  found  enjoying  its  freedom,  and  frequently  indulging  in  its 
peculiar  cry  or  rather  whistle.  It  would  seem  to  be  ever  on 
the  watch  against  danger,  for,  when  on  the  rout  to  Potosi,  it 
sometimes  happened,  that  on  turning  the  shoulder  of  a  moun¬ 
tain,  or  entering  a  ravine,  1  have  seen  a  vicuna  peep  round 
a  rock,  or  view  us  from  an  eminence,  then  immediately  its 
whistle,  not  unlike  that  of  the  boatswain’s,  was  heard,  and  a 
troop  of  vicunas  might  be  seen  bounding  in  the  distance, 
setting  at  deflance  pursuit. 

It  may  be  noticed,  that  the  haunts  of  the  vicuna  appear  to 
be  confined  to  the  more  elevated  regions  of  Peru  only,  for 
tliough  in  the  higher  lands  towards  the  Equator,  about  Quito, 
we  meet  with  the  llama  and  alpaca,  the  vicuna  is  not  found 
so  far  north,  neither  is  it  met  with  to  the  south  beyond  the 
tropic  of  Capricorn.  It  should  also  be  noticed,  that  the  same 
sort  of  food  is  used  by  all  these  species,  and  that  which  is  most 
relished  by  them  is  called  by  the  Indians  Ichn,  and  grows  to 
the  height  of  several  feet ;  it  is  a  gramineous  plant,  and  is 
called  Jarava  in  the  Flora  Peruana. 

Xo  satisfactory  reason  has  been  given  for  the  circumstance 
of  vicxxnas  being  seen  only  within  these  latitudes.  They  are 
found  on  the  elevated  parts  of  the  province  of  Santa  Cruz  de 
la  Sierra,  in  the  interior  of  Bolivia,  near  the  junction  of  that 
state  with  Brazil ;  but  they  are  not  seen  in  the  equatorial  re¬ 
gions  of  the  Andes,  nor  in  Chili,  nor  farther  south.  It  is  pos¬ 
sible  that  the  greater  altitude  of  the  Punas  of  Peru,  or  Bo¬ 
livia,  where  the  atmosphere  is  drier  and  its  pressure  less,  may 
be  more  congenial  to  the  nature  of  this  interesting  animal 
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than  other  parts  of  the  Cordillera,  such  as  about  Quito,  where 
there  is  more  humidity,  and  several  thousand  feet  less  eleva¬ 
tion.  In  some  parts  of  those  sterile  solitudes  frequented  by 
vicunas,  even  the  ichu  does  not  grow ;  and  in  such  places  the 
mosses  afford  them  a  scanty  subsistence. 

In  Peru,  the  guanaco  haunts  the  same  secluded  tracts ; 
but  it  docs  not  mingle  with  the  vicuna.  The  former  is 
much  larger  and  more  powerful,  and  is  found  on  the  high 
lands  throughout  nearly  50  degrees  of  latitude,  even  to  the 
straights  of  Magellan.  The  guanaco  weighs,  on  an  average, 
about  8  arrobas,  or  200  lb.,  and  it  is  much  more  easily  caught 
or  run  down  than  the  vicuna ;  though  extremely  shy  and 
sensitive  on  the  approach  of  danger,  emitting  a  sound  some¬ 
what  like  the  neigh  of  a  horse,  warning  its  companions,  and 
then  galloping  off.  Its  skin  is  covered  with  a  short  coarse 
wool  of  a  reddish-brown  colour  on  the  back  and  sides,  running 
into  stripes  towards  the  belly,  which  inferiorly  is  white  ;  and 
the  neck,  which  is  much  stronger  than  that  of  the  vicuna,  is 
carried  straight  while  it  is  running.  Its  wool  is  exported,  and 
is  used  for  domestic  purposes.  The  wool  of  the  vicuna  is  of 
a  brown  or  fawn  colour;  and  though  it  is  shorter  than  that  of 
the  alpaca,  yet  it  is  much  more  valuable,  being  exceedingly 
fine  and  soft,  so  that  articles  made  of  it  are  very  handsome. 
The  real  wool  of  the  vicuna  sells  at  a  high  price  in  Peru ;  and 
the  best  hats,  gloves,  ponchos,  &:c.  are  made  of  it,  being  more 
costly  in  proportion  than  the  wool ;  but  that  may  be  a  result 
of  no  spurious  materials  being  put  into  the  things  manufac¬ 
tured  there,  and  also  from  the  difficulty  of  working  such  fine 
wool. 

The  city  of  La  Paz,  in  Bolivia,  is  famous  for  the  manufac¬ 
ture  of  hats  ;  the  finer  sort  are  very  well  made,  having  a  very 
broad  brim,  and  are  well  adapted  both  for  shading  the  head 
from  the  solar  rays,  and  also  from  rain.  In  1835,  the  price 
of  hats  in  La  Paz  varied  from  one  to  fifty  dollars  each ;  one 
of  the  best,  of  vicuna  wool,  cost  three  doubloons,  or  L.IO  ster¬ 
ling.  Such  a  hat  is  soft  and  light,  and  may  last  many  years. 
Ponchos  are  sometimes  made  of  the  same  sort  of  wool,  one 
of  which  costs  more  than  fifty  cotton  ones,  which  for  use 
serve  nearly  as  well.  The  ancient  sovereigns,  the  Incas  of 
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Peru,  and  their  families,  were  clothed  with  the  manufactured 
wool  of  vicunas  ;  for  the  native  Peruvians,  and  especially  the 
females,  in  districts  far  in  the  interior,  near  the  confines  of 
Brazil,  arc  expert  weavers. 

I  have  seen  cotton  goods  of  superior  quality,  such  as  tahlc- 
covers,  quilts,  ponchos,  &c.  from  th.c  province  of  IMoxos,  hut 
these  were  sold  at  a  much  higher  price  than  similar  articles 
from  Europe.  The  late  General  Parroisien  informed  mo  that 
he  had  a  poncho  of  vicuna  wool,  which  cost  700  dollars,  or 
L.140.  There  is  reason  to  fear  that  now  the  vicunas  will 
soon  he  exterminated,  if  those  who  have  the  power  do  not 
adopt  measures  for  their  protection,  and  prevent  that  indis¬ 
criminate  slaughter  which  is  now  being  inflicted  on  these  in¬ 
teresting  and  valuable  animals. 

From  time  immemorial,  the  vicuna  has  been  captured 
chiefly  in  the  following  manner  : — A  number  of  Indians 
form  themselves  into  a  chaco,  or  hunting  party,  together  with 
some  of  those  small  dogs  of  which  almost  every  family  pos- 
ses.ses  one  or  more.  They  choose  the  proper  time  of  the 
year,  and,  with  a  supply  of  corn  and  chuno,*  resort  to  those 
dreary  regions  where  the  guanaco  and  vicuna  are  found.  Hav¬ 
ing  fallen  in  with  their  game,  the  Indians  spread  themselves 
over  a  wide  extent  of  ground,  accompanied  by  their  dogs,  and 
gradually  narrow  the  circle.  At  a  spot  previously  fixed  on, 
there  is  a  sort  of  enclosure  made  with  ropes  attached  to  poles 
brought  for  the  purpose,  and  which  are  fixed  in  the  ground 
at  the  necessary  distances,  and  with  the  ropes  at  such  a  height 
as  the  pursued  vicunas  cannot  pass  with  their  heads  elevated. 
On  some  occasions,  to  make  the  snare  more  complete,  a  wide 
space  near  the  enclosure  is  surrounded  by  a  number  of  small 
red  flags,  raised  a  little  from  the  ground,  and  floating  in  the 
air. 

The  result  is,  that  by  means  of  the  shouts  of  the  Indians, 
and  their  gradual  approach  to  the  enclosure,  with  the  barking 
and  movements  of  the  dogs,  and  the  motion  of  the  flags  with 
the  wind,  the  vicunas  being  naturally  timid,  are  driven  into 
the  snare,  and,  neither  jumping  over  nor  stooping  under  the 


•  Chuno  is  frosted  potatoes  in  ponder, and  boiled  in  water  with  lard  and 
spice  into  a  sort  of  pottage,  which  is  nutritive,  and  much  used  by  the  Indians. 


289 


Alpaca,  Guanaco,  and  Vicuna. 

ropes,  they  are  taken  and  slain,  and  skinned  on  the  spot.  In 
such  excursions,  the  Indians  in  some  cases  are  many  weeks, 
and  even  months,  in  those  inhospitable  regions,  away  from  the 
haunts  of  men,  and  at  all  times  they  suffer  great  privations. 
The  cold  is  always  severe  during  night,  in  consequence  of  the 
great  altitude,  and  they  are  exposed  to  terrific  storms  of  light¬ 
ning  and  thunder,  often  accompanied  with  very  large  hail,  or 
rather  pieces  of  ice.  When  unsuccessful  in  the  chase,  they 
may  be  short  of  food  and  suffer  severely. 

Though  such  expeditions  are  called  hunting,  yet  sport  is 
not  the  object  in  view,  but  gain  only.  When  the  vicunas  are 
captured,  they  are  not  shorn  as  in  olden  times,  and  then  let 
go ;  but  are  killed,  and  the  skins  put  aside  with  the  wool 
on  them  ;  then  the  Indians  gorge  themselves  and  their  dogs 
with  the  flesh,  and  if  any  portion  of  the  carcase  is  left,  the 
condors  devour  it. 

In  former  times,  the  Indians  were  obliged  by  law  to  let  all 
female  vicunas  escape  after  being  shorn,  and  also  the  males, 
except  a  few  which  were  allowed  to  be  retained  for  food  when 
necessary ;  and  thus  the  continuance  of  the  species  was  secured. 
But  for  many  years  past,  an  indiscriminate  slaughter  has  been 
executed,  and  of  course  the  number  of  vicunas  is  diminishing 
every  year ;  and  if  stringent  measures  are  not  soon  adopted 
to  give  protection,  there  is  reason  to  fear  that  the  race  of 
vicunas  W'ill,  ere  long,  become  extinct,  at  least  in  so  far  as 
relates  to  the  obtainment  of  the  wool. 

The  reason  assigned  for  flaying  these  creatures,  instead  of 
merely  shearing  them,  is,  that  the  wool  is  so  valuable,  that, 
i  when  put  up  in  bales,  it  is  fraudulently  mixed  with  other 
1  wool  similar  in  colour,  which  in  some  cases  is  obtained  both 
from  the  llama  and  alpaca  ;  and,  in  these  circumstances,  mer¬ 
chants  are  not  so  willing  to  buy  it.  Tlie  government  of  Peru 
and  Bolivia  should  immediately  prohibit,  under  severe  penal¬ 
ties,  the  destruction  of  vicunas.  These  animals  might  be 
shorn  of  their  wool  as  in  the  time  of  the  Incas,  and  as  is  done 
now  with  other  avooI  producers  in  those  parts,  such  as  llamas, 
alpacas,  and  the  common  sheep,  of  which  latter  lliere  are 
millions  in  Upper  Peru. 
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Llama  and  Alpaca. 

The  llama  is  at  present  found  all  over  the  southern  tropic, 
from  llio  l^amba  at  the  foot  of  Chimborazo,  under  the  equator, 
to  beyond  Potosi.  It  is  a  most  important  agent  for  the  com¬ 
fort  and  convenience  of  the  Indian  population  of  Peru.  It 
affords  food,  and  more  especially  clothing,  and  serves  as  a 
beast  of  burden  ;  but  it  is  not  used  for  riding  on,  as  has  been 
erroneously  narrated  by  some  authors,  for  a  Peruvian  Indian 
never  makes  a  journey  on  any  animal,  except  when  he  is  com¬ 
pelled  to  do  so ;  and  then  it  is  on  one  capable  of  conveying 
more  than  100  lbs.,  which  is  the  maximum  cargo  for  a  llama 
or  alpaca.  It  is  not  known  when  these  ci’eatures  first  ap¬ 
peared  in  those  lofty  regions  where  they  now  abound,  but  it 
would  seem  that  they  were  in  Peru  prior  to  the  appearance 
of  the  first  Inca,  Manco  Capac,  who  reigned  in  the  12th  cen¬ 
tury  ;  for  it  is  supposed  that  at  an  earlier  period  Peru  was  in 
the  possession  of  a  people  who,  though  less  advanced  in  civili¬ 
zation,  we  may  conclude  were  in  the  habit  of  spinning  the 
wool  of  these  animals  with  the  distaff ;  as,  in  the  absence  of 
written  evidence,  we  find  in  their  burial-places  distaffs  made 
of  wood,  indicating  an  earlier  and  a  moi’e  rude  state  of  society 
than  that  which  existed  under  the  Incas,  whose  subjects  made 
their  distaffs  of  copper,  which  have  been  taken  from  their 
huacas,  along  with  the  materials  for  spinning. 

It  is  probable  that  these  more  ancient  people  availed  them¬ 
selves  of  the  wool  of  the  llama  tribe  for  domestic  purposes, 
and  that  the  present  race  of  Peruvians  merely  copied  the  ex¬ 
ample,  or  improved  on  the  manufactures  of  their  predecessors. 
Be  that  as  it  may,  the  llama  and  alpaca  still  exist  in  immense 
numbers  all  over  the  higher  regions  of  Peru  and  Bolivia,  and 
are  a  source  both  of  profit  and  amusement  to  the  natives. 

None  but  those  who  have  been  on  familiar  terms  with  the 
Peruvian  mountaineers,  can  know  the  deep  interest  which 
they  take  in  their  llamas  and  alpacas  :  they  exhibit  a  solici¬ 
tude  in  the  welfai'e  of  these  creatures,  W’hich  seems  to  have 
other  root  than  mere  pecuniary  considerations. 

The  Peruvian  Indian  is  a  mild,  kindly  being,  when  not 
under  the  debasing  influence  of  ardent  spirits,  of  which  a  great 
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quantity  is  now  annually  consumed  in  the  elevated  districts. 
He  is  often  insulated  from  neighbours  and  from  his  family 
while  tending  his  flocks  on  the  “  ichuales,”  or  on  some  long 
journey  with  them.  In  these  circumstances,  the  Indian  looks 
on  his  charge  more  as  companions  than  as  mere  beasts  of 
burden.  I  have  often  been  amused  to  hear  an  Indian  speak 
to  a  llama  or  alpaca  as  if  it  had  understood  him ;  and  the 
plaintive  instrumental  music  of  the  Indian,  called  yaravies, 
consisting  of  a  succession  of  doleful  and  monotonous  sounds, 
produced  by  blowing  into  one  end  of  a  reed,  which  is  held 
like  a  clarionet,  is  supposed  by  them  to  be  much  appreciated 
by  the  llama.  Those  brutal  acts  of  cruelty,  which  are  so  often 
inflicted  on  the  dumb  creation  in  some  parts  of  Europe,  are 
never  imposed  by  the  Peruvian  on  his  fleecy  charge  ;  he  rather 
adopts  every  means  in  his  power  to  make  them  happy,  and  on 
a  march  with  cargoes,  he  is  ever  on  the  watch  to  render 
assistance  to  a  llama  or  alpaca  whose  burden  may  have  shifted 
from  its  place,  or  where  symptoms  of  weakness  or  weariness 
may  appear. 

Llamas,  in  their  native  clime,  are  on  an  average  rather 
more  than  four  feet  in  height  from  the  spine  to  the  ground, 
and  the  alpaca  is  a  few  inches  less  ;  but  the  latter  is  a  much 
more  handsome  and  interesting  animal.  There  is  a  brilliancy 
and  expression  in  the  eye  of  the  alpaca,  as  seen  when  on  the 
punas  of  the  Andes,  which  are  not  so  striking  to  the  observer 
who  sees  it  on  the  coast  only. 

Indeed,  there  is  a  greater  degree  of  vigour  and  vivacity  in 
all  the  movements  of  these  creatures  wdien  on  their  native 
soil,  where  the  atmosjdiere  is  little  more  than  half  the  density 
of  that  at  the  sea-level.  The  llama  receives  the  male  in  the 
recumbent  position,  with  its  limbs  doubled  under  its  body,  in 
the  same  manner  as  when  asleep  or  at  rest.  Gestation  con¬ 
tinues  seven  months  ;  one  at  a  time  is  produced ;  it  begins 
to  breed  the  third  year,  and  the  duration  of  life  is  ten  or 
twelve  years.  These  animals  ai’e  invaluable  to  the  Indians 
of  the  Andes,  who  cannot  afford  to  keep  mules,  even  did  the 
climate  admit,  but  who,  with  a  troop  of  llamas  and  alpacas, 
manage  both  to  maintain  their  position  in  the  social  circle, 
and  to  save  money  when  not  plundered  by  the  operations  of 
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contending  armies.  It  would  appear  from  the  statements  of 
some  of  the  earlier  writers  on  Peru,  particularly  Acosta,  who 
^^  rote  soon  after  the  Spanish  conquest,  that  llamas  wo-’e  then 
used  for  carrying  silver  from  Potosi  to  Arica,  on  the  coast  of 
the  Pacific  Ocean,  prior  to  its  being  shipped  for  Europe  ;  but 
neither  llamas  nor  alpacas  have  been  employed  for  any  such 
purpose  during  a  long  period,  for  the  distance  is  so  great,  and 
the  march  of  llamas  so  slow,  as  to  make  some  other  mode  of 
transit  necessary.  Acosta  states  that  the  distance  from  Po¬ 
tosi  to  Arica  is  seventy  leagues ;  hence  it  may  be  supposed 
that  he  never  went  over  the  ground,  and  that  some  of  the 
earlier  writers  on  Peru,  like  others  of  more  recent  date,  often 
wrote  without  a  competent  knowledge  of  their  subject,  and 
drew  on  the  imagination  for  facts  alleged  by  them. 

Of  late  years,  much  care  has  been  taken  to  obtain  more 
accurate  information  as  to  places  and  distances  in  Peru  than 
can  be  had  either  from  recorded  statements  or  Spanish  maps, 
most  of  which,  either  from  design  or  ignorance,  Averc  often 
most  erroneously  given.  The  distance  from  Arica  to  Potosi, 
r/rt  Oruro,  is  170  leagues,  or  510  English  miles,  and  the 
distance  between  the  same  places,  by  the  Desert  of  Caran- 
ja,  which  is  taking  the  hypotenuse  of  the  triangle,  is  154 
leagues,  or  about  4G0  miles,  by  both  of  which  routes  I  have 
travelled  to  Potosi  and  the  coast.  On  the  Desert  route  there 
is  only  one  village  seen,  that  of  Andamarca,  which  is  occu¬ 
pied  by  Indians,  who  speak  the  Amara  language,  and  is 
seventy  leagues  from  Potosi,  and  eighty-four  from  Arica  or 
Tacna. 

Llamas  are  not  used  for  the  conveyance  of  silver  from  Po¬ 
tosi  to  the  coast ;  but  the  tin,  which  is  obtained  from  the  mines 
of  Oruro,  is  brought  to  Arica  by  llamas  and  alpacas.  The 
journey  from  Oruro  to  Arica,  which  is  100  leagues,  takes  one 
month  with  these  creatures,  for  w  ith  burdens  they  traA’cl  only 
three  or  four  leagues  in  twenty-four  hours,  and  there  are  days 
of  rest. 

When  a  llama  or  alpaca  is  tired,  he  gives  vent  to  his  feel¬ 
ings  by  a  peculiar  cry,  which  is  different  from  the  sound 
Avhich  he  utters  when  teased  or  irritated.* 

Those  Indians  belicA  C,  that  if  the  cud  or  saliva  which  is  ejected  to  a 
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If  he  is  not  allovved  to  rest,  or  relieved  from  liis  load  soon 
after  giving  the  notice  of  his  weariness,  he  sinks  to  the  earth 
in  his  usual  peculiar  manner,  all  his  limbs  being  bent  under 
his  body,  and  there  he  dies.  No  kind  treatment  can  induce  him 
to  attempt  a  renewal  of  the  journey  ;  and  the  Indians,  knowing 
this  singular  characteristic  of  these  animals,  are  disposed  at 
all  times  to  attend  to  their  complaints,  and  to  halt  when  ne¬ 
cessary.  It  may  be  supposed  that  it  would  not  be  expedient 
to  trust  to  such  a  mode  of  conveyance  any  thing  of  much 
intrinsic  value. 

The  great  motive  which  the  Indian  has  to  employ  the  llama 
as  a  beast  of  burden,  is  the  total  exemption  from  expense  on 
the  journey.  They  do  not  cost  any  thing  for  food  or  lodg¬ 
ing  ;  there  arc  no  tolls,  and  the  Indian  has  his  own  necessaries 
carried  by  one  of  his  pets,  so  that  when  one  of  them  comes 
down  to  the  coast  with  a  quantity  of  tin  bars  or  other  goods, 
he  both  obtains  a  sum  of  money  for  freight,  and  also  ma¬ 
nages  to  sell  some  of  his  aged  fleecy  friends  to  the  butcher 
to  feed  Indians  resident  on  the  coast. 

No  locality  in  Peru  was  more  benefited  by  the  llama  than 
the  city  of  Potosi  during  its  greatest  prosperity.  When  I 
was  there  in  1827,  the  population  of  that  place  was  only 
9000  souls,  of  whom  only  1000  were  employed  in  the  mines  ; 
though  so  recently  as  in  the  year  1800,  the  population  was 
80,000,  and  at  that  time  20,000  men  and  boys  were  engaged  in 
the  mines  and  the  works  connected  therewith.  But  it  appears 
that  about  the  year  1680  the  population  of  the  city  of  Potosi 
amounted  to  160,000  souls,  in  consequence  of  the  flourishing 
state  of  the  mines  at  that  time — for  without  these  mines  there 
never  would  have  been  a  town  or  any  inhabitants  in  a  loca¬ 
lity  so  very  difficult  of  access  as  it  is,  and  with  such  a  horrid 
climate  as  is  there  experienced.  However,  it  is  wonderful 
what  mercenary  men  will  do  to  obtain  the  precious  metals, 
and  Potosi,  to  some  extent,  still  stands  a  monument  of  the 
enterprise  and  perseverance  of  the  Spaniards.  A  mint-house, 

distance  by  the  llama  when  irritated,  touches  the  human  cutis,  it  produces 
atrm  or  itch,  or,  in  the  Indian  language,  caracJtc.  But  though  I  have  seen 
the  experiment  tried,  I  never  knew  a  case  of  pso.a  so  induced. 
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larger  than  that  at  London,  a  palace,  a  theatre,  court-houses, 
eighteen  parish  churches,  and  other  public  edifices,  still  testify 
what  Potosi  has  been.  This  may  seem  to  be  a  digression 
from  the  llama  ;  but  it  is  not  so,  for  without  the  services  of 
that  animal,  so  well  adapted  to  such  an  extraordinary  locality, 
the  mines  could  not  have  been  wrought  to  the  extent  which 
they  were.  To  understand  how  the  llama  was  so  necessary 
there,  it  should  be  stated  that  the  cerro  of  Potosi,  whence  the 
silver  ore  is  obtained,  is  at  one  end  of  the  city,  and  all  the 
works,  where  the  ore  is  pounded,  ground,  roasted,  and  the  sil¬ 
ver  extracted,  have  ever  been  at  the  other  extremity  of  the 
town,  and  distant  about  a  league  from  where  the  ore  is  brought 
up  to  the  surface  by  Indians.  All  the  ore  is  pounded  and 
ground  by  means  of  machinery,  acted  on  by  water-wheels, 
which  are  moved  by  water  from  a  very  large  reservoir  placed 
among  the  hills  above  the  city.  The  reservoir  is  supplied 
from  various  sources  or  ponds  among  the  hills,  whence  the 
water  is  conveyed  to  the  reservoir  by  means  of  aqueducts 
and  conduits,  and  descends  from  the  reservoir  to  the  city  by  gra¬ 
vitation,  supplying  both  the  silver  works  and  the  town,  many 
of  the  houses  having  the  water  conveyed  into  them  through 
leaden  pipes.  But  with  all  these  advantages,  the  mines  of 
Potosi  could  not  have  been  >vrought  so  easily  without  the  aid 
of  the  llama  and  alpaca ;  for  the  ore,  in  immense  quantity, 
had  to  be  carried  from  the  mines  to  the  works,  and  that,  too, 
over  a  most  rugged  and  unequal  surface,  at  an  altitude  of 
nearly  14,000  feet  above  the  level  of  the  ocean  :  no  other  ani¬ 
mals  in  the  world  are  so  well  adapted  for  such  work  in  such  a 
locality.  Except  water,  every  thing  for  the  sustenance  of 
man  and  beast  has  to  be  brought  to  Potosi  from  a  distance  of 
many  miles  over  mountain  tracts,  the  nearest  spot  where  fuel 
(wood  or  charcoal)  is  obtained  being  thirty  miles  off.  In  such 
circumstances,  the  llama  was  invaluable,  its  food,  pajon,  *.  e. 
ichu  in  the  dry  state,  was  brought  by  means  of  mules  and 
asses,  so  that  these  llamas  or  alpacas  cost  very  little  for 
maintenance  while  working  at  the  mines.  The  result  w'as, 
that  many  thousands  of  them  were  employed  in  Potosi  as  beasts 
of  burden  between  the  mines  and  the  places  where  the  ma¬ 
chinery  is  placed ;  and,  when  necessary,  the  flesh  was  used 
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for  food  by  the  vast  Indian  population  of  Potosi,  while  the 
wool  was  made  into  warm  clothing,  so  necessary  in  that  rigor¬ 
ous  climate,  where  at  night  the  temperature  is  below  the 
freezing  point,  though,  during  the  day,  the  solar  rays  are  often 
noxious  to  health. 

The  number  of  llamas  and  alpacas  in  Bolivia  and  Upper 
Peru  is  still  very  great,  amounting  to  several  millions,  and 
the  common  sheep  is  also  abundant.  From  the  milk  of  the 
latter  good  butter  is  made  by  the  Indians,  but  is  little  used 
by  them,  it  being  mostly  put  into  bladders  and  sent  to  places 
where  a  good  price  is  obtained  for  it ;  cheese  is  also  made  from 
the  same  source.  The  common  sheep  there  affords  a  large 
quantity  of  wool;  and  if  proper  means  were  adopted,  the 
number  of  llamas,  alpacas,  and  sheep  might  be  increased,  and, 
of  course,  there  would  be  a  corresponding  amount  of  fleeces. 
The  Indians  are  not  much  in  the  habit  of  slaughtering  the 
llama  or  alpaca  for  food  so  long  as  they  are  otherwise  useful ; 
the  sheep  and  lamb  are  oftener  used  for  culinary  purposes,  and 
white  men  seldom  wish  to  eat  llama-flesh  a  second  time  if  they 
can  get  anything  better.  None  of  those  animals  require  the 
use  of  tar  or  any  unctuous  substance  while  on  the  punas  of 
Peru. 

The  climate  on  these  heights  is  very  peculiar,  for  though 
during  a  part  of  the  year  there  is  much  rain  or  snow  on  the 
western  slopes  of  the  Andes,  and  occasionally  where  the  llama 
and  alpaca  are  mostly  seen,  yet  the  air  on  the  punas  is  singu¬ 
larly  dry,  so  that  a  want  of  perspiration,  even  among  the  hu¬ 
man  species,  is  a  general  complaint  there.  “  No  puedo  yo  a 
sudor,’’  is  often  heard. 

Thus,  the  climate  w'here  these  animals  thrive  so  well,  is 
very  elastic,  and  the  reverse  of  damp  or  humid,  which  cir¬ 
cumstance,  together  with  the  sort  of  food  they  get,  and  the 
exceeding  rare  atmosphere  in  which  they  live,  may  be  the 
cause  of  the  fine  fleece  obtained. 

>Vhen  I  was  in  Bolivia  much  ignorance  and  carelessness 
was  shewui  by  most  of  the  proprietors  of  flocks  relative  to  the 
management  of  the  wool,  which,  in  many  cases,  w'as  allowed 
to  drop,  or  to  be  torn  off,  and  was  not  shorn  at  stated  periods, 
as  should  be  done  under  a  proper  system  of  management. 
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Dr  Hamilton’s  Observations  on  the  Llama^ 

lint  latterly  there  has  been  sueh  a  demand  for  wool  that  more 
attention  will  be  given  to  the  fleeee,  both  of  the  llama  tribe 
and  the  eommon  sheep  of  Peru ;  and  if  this  important  object 
he  taken  up  by  competent  parties,  both  the  quality  and  quan¬ 
tity  of  wools  from  that  quarter  may  be  increased. 

It  has  been  suggested  that  attempts  should  be  made  to  na¬ 
turalize  the  alpaca  and  llama  on  a  large  scale  in  this  country 
for  the  purpose  of  wool-growing,  and  also  for  obtaining  the 
flesh  of  these  animals  to  eat ;  but  as  to  the  latter,  not  to  no¬ 
tice  its  cost,  the  important  question  arises,  would  the  flesh  of 
these  creatures  be  relished  by  people  in  Britain  ;  and  though  I 
have  no  desire  again  to  partake  of  such  ‘  venison^  yet  the  ex¬ 
periment  may  now  bo  made,  seeing  that  a  number  of  these 
animals  are  now  domiciled  in  this  country ;  and  as  tastes  do 
differ,  it  is  possible  that  a  joint  of  a  llama  or  alpaca  may  be¬ 
come  a  welcome  dish  on  the  Englishman’s  table. 

But  allowing  the  eatability  of  alpaca  flesh  among  Eng¬ 
lishmen,  another  question  arises,  would  it  be  profitable  %  and 
also,  can  the  wools  of  these  animals  be  purchased  at  a  much 
cheaper  rate  when  sent  from  Peru  than  they  could  be  bought 
at,  if  purchased  from  the  speculator  in  llamas  or  alpacas, 
who  would  propose  to  rear  them  on  a  grand  scale  on  the 
bogs  and  sterile  mountains,  or  other  parts  of  Britain  and  Ire¬ 
land  ?  These  are  important  points  for  the  consideration  of 
all  who  would  involve  capital  in  such  a  speculation.  I  still  hold 
the  opinion  expressed  at  the  meeting  of  the  British  Associa¬ 
tion  at  Glasgow,  i.  e.  that  the  experiment  is  worth  trying  by 
those  who  are  able  and  willing  to  risk  the  necessary  expense  ; 
but  I  fear  that  it  cannot  succeed,  because,  besides  other  ad¬ 
verse  circumstances,  the  climate  of  Britain  is  very  unlike  that 
of  the  native  country  of  the  alpaca. 

It  nfay  be  noticed  that  many  llamas  and  alpacas  arc  alto  • 
gether  white,  but  more  of  them,  especially  alpacas,  are  wholly 
black,  exhibiting  as  marked  a  contrast  as  the  black  and  white 
swine  which  are  seen  in  Piedmont. 

Party-coloured  llamas  and  alpacas  are  numerous ;  and  wool 
from  them  of  a  brown  colour  has  occasionally  been  mixed 
with  that  of  the  vicuna. 


Alpoca,  Guanacc,  and  Vicuna.  2r*7 

The  Indians  of  the  mountains  manufacture  themselves 
nearly  all  their  warm  clothing  from  the  wool  of  their  animaL. ; 
and  so  many  being  all  black,  they  are  able  to  appear  in  dresses 
of  a  sable  hue  without  the  aid  of  a  dyer  ;  and  numbers  of  them 
of  both  sexes  are  dressed  in  black  garments,  which  circum¬ 
stance  has  induced  some  persons  to  suppose,  that  the  Peru¬ 
vians  of  the  present  day  are  still  in  mourning  for  their  Incas  ; 
but  the  true  explanation  is  the  fact  just  noted. 

From  the  wools  of  different  colours,  fancy  pieces  are  also 
made  by  these  Indians,  whose  mode  of  weaving,  in  so  far  as 
I  saw  it,  is  primitive  in  the  extreme.  When  passing  through 
the  village  of  Andamarca,  I  observed  a  woman  weaving  a 
piece  of  black  cloth  :  her  loom  was  composed  of  only  four  short 
bits  of  wood,  Avhich  were  stuck  into  the  ground  in  the  open 
air  before  her  hut ;  she  was  resting  on  both  her  knees,  and 
stooping  at  the  work,  and  conveyed  the  weft  from  one  side  of 
the  cloth  to  the  other  with  her  fingers — the  piece  appeared 
about  18  inches  in  width. 

A  few  years  ago,  there  was  no  fixed  price  in  Bolivia  for 
alpacas,  &c.,  for  that  varied  with  the  locality  and  other  cir¬ 
cumstances.  In  1827,  when  on  the  route  from  Potosi  to  the 
coast,  through  the  desert  of  Caranja,  we  were  under  the  ne¬ 
cessity  of  occasionally  buying  a  sheep  or  llama,  for  we  travelled 
with  a  number  of  mules  loaded  with  silver,  and  were  seventeen 
days  on  tlie  journey.  We  passed  some  numerous  flocks  of 
llamas,  alpacas,  and  sheep,  and  though  not  a  human  habitation 
was  seen  throughout  one  portion  of  the  route  of  above  200  miles, 
yet,  as  was  stated  by  our  guides,  all  these  creatures  had  owners 
who  would  miss  any  which  might  be  taken  from  their  flocks. 
While  on  the  march  one  day,  our  cook  first  ran  down  with 
his  mule,  and  then  picked  up  a  sheep  from  a  herd,  for  which 
he  had  not  paid,  as  no  person  was  in  sight ;  but  after  we  had 
travelled  four  hours,  or  above  twelve  miles  from  the  spot  where 
our  mutton  was  obtained,  an  Indian  overtook  us  and  held  out 
his  band  for  “  quatro  reales,”  2s.,  the  price  of  the  sheep,  and 
was  quite  happy  with  his  half  dollar,  though  he  had  to  trudge 
24  miles  for  it ;  at  the  same  time  I  learned  that  while  half  a 
dollar  was  the  price  of  a  sheep  there,  that  of  an  alpaca  was  a 
dollar,  and  two  dollars  that  of  a  full  grown  llama. 
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In  some  parts  of  those  vast  solitudes  between  the  eastern 
and  western  Andes,  there  is  no  vegetation  of  any  sort,  but  at 
other  places  the  ichu  grows  in  abundance,  and  there  myriads 
of  llamas  and  alpacas  are  seen,  thriving  in  their  native  but 
rigorous  climate  ;  and  exhibiting  a  length  of  fleece  (in  some 
cases  not  shorn  for  years)  which  would  astonish  an  Imglish 
wool-stapler.  In  these  deserts  water  is  rarely  seen,  except  at 
some  of  the  halting  stations,  where  a  hole  dug  in  the  ground 
affords  a  supply  of  bad  quality.  I  never  saw  a  llama  or  an 
alpaca  take  a  drink. 

The  price  of  llamas  on  the  coast  of  Peru  varies  at  diiferent 
times  and  places.  At  Tacna,  in  1835,  the  price  w'as  three  or 
four  dollars,  and  I  never  knew  more  than  six  dollars  being 
paid  for  those  which  were  shipped  for  Europe.  When  we 
consider  the  expense  of  conveying  these  creatures  from  Peru 
to  England,  it  is  obvious  that  it  will  not  be  profitable  to  ob¬ 
tain  wool  from  the  animals  so  imported ;  and  it  has  been 
already  stated,  that  an  attempt  to  rear  them  in  this  country, 
in  sufticient  numbers,  is  not  likely  to  succeed. 


On  the  Existence  of  raised  Beaches  in  the  neighbourhood  of  St 
Andrews.  By  R.  Chambers,  Esq.,  P.R.S.E.  With  a 
Plate.  Communicated  by  the  Author.* 

On  coming,  in  May  last  year,  to  reside  in  St  Andrew's,  I 
was  much  struck  at  the  very  first  by  certain  geognostic  fea¬ 
tures  of  the  environs,  of  the  same  character  w  ith  those  re¬ 
mains  of  ancient  beaches  which  have  excited  the  attention 
of  geologists  in  other  parts  of  the  island,  but  much  more 
distinct  than  any  w  hich  I  have  had  an  opportunity  of  seeing. 
Afterwards,  as  I  extended  my  rambles  from  St  Andi'ew's,  I 
was  much  interested  in  observing  continuations  of  these  re¬ 
markable  platforms  along  towards  the  vale  of  the  Eden,  some 
way  up  that  vale,  and  on  the  country  immediately  beyond  it. 
It  seemed  to  me  that  St  Andrews  presented  unusual  oppor- 


*  Itcad  before  the  I’hilosoplucal  Society  of  St  Andrews. 
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in  the  neighbourhood  of  St  Andreres. 

tunities  for  the  study  of  this  particular  class  of  geological  phe¬ 
nomena,  and  that  it  might  be  worth  while  to  direct  local 
attention  to  these  geognostic  features,  as  many  young  persons, 
and  others  who  had  not  given  much  attention  to  geology, 
might  thus  be  enabled,  at  the  cost  of  little  more  trouble  than 
that  of  a  forenoon’s  walk,  to  study  what  is  certainly  one  of  the 
most  curious  and  wonderful  results  of  geological  research  and 
speculation  which  have  been  laid  before  the  public  for  some 
years. 

The  particular  superficial  feature  which  first  arrested  my 
attention  in  this  neighbourhood,  was  the  platform  on  which 
the  town  stands,  with  its  smooth  continuation  westwards  to 
Lawpark,  and  north-westwards  to  Strathtyrum.  The  uniform 
linearity  of  this  piece  of  country  is  such  as  might  strike  the 
most  careless  eye.  I  also  observed  that,  to  the  south  of  the 
Kinness  Burn,  there  was  a  continuation  of  this  platform  on 
exactly  the  same  level — a  vale  of  from  an  eighth  to  a  quar¬ 
ter  of  a  mile  intervening.  It  was  not  long  after,  that  I 
found  a  narrow  stripe  of  the  same  platform  extending  be¬ 
yond  Strathtyrum,  towards  the  Guard  Bridge,  and  traced, 
what  appeared,  its  continuation  in  Leuchars  parish,  north  of 
the  Eden.  I  also  could  plainly  trace,  on  the  ascent  towards 
Scooniehill,  a  second  or  higher  platform,  less  extensive  in  all 
respects,  but  equally  linear  and  level.  Finally,  I  have  found 
fainter  traces  of  a  third,  and  even  of  a  fourth  platform,  the 
last  being  the  narrow  stripe  on  which  Mount  Melville  House 
and  Feddinch  Mains  are  situated. 

To  speak  particularly  of  thefirst  plateau.  Itmay  be  described 
as  a  slope  of  very  slight  inclination,  rising  from  the  verge  of  the 
sea  between  St  Nicholas  and  the  Butts,  towards  Lawpark,  and 
extending  westwards  to  the  site  of  Bloomhill  and  Kincaple. 
The  town  of  St  Andrews  is  situated  on  the  part  nearest  the 
sea.  But  for  the  deep  and  wide  intersection  formed  by  the 
Kinness  Burn,  and  a  few  similar  but  smaller  intersections,  it 
would  have  been  a  still  more  remarkable  tract  of  linearly  sur¬ 
faced  ground.  The  soil,  I  am  told,  is  generally  of  a  sandy 
character,  such  as  might  be  expected  on  a  tract  like  Leith 
Sands,  or  the  West  Sands  of  St  Andrews,  if  these  beaches 
were  to  be  raised  above  the  sea-level,  and  transformed  into 
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dry  land.  It  is  observable  to  every  eye,  that  scarcely  any 
stones  occur  tbroughout  this  tract :  the  fields  everywhere  seem 
composed  of  a  light  powdery  earth,  and  the  site  of  the  town 
itself  is  so  sandy,  that  rain  never  rests  on  the  streets  for  any 
length  of  time. 

The  second  plateau  is  a  comparatively  narrow  terrace,  trace¬ 
able  on  the  hither  face  of  Scooniehill,  and  for  a  considerable 
way  to  the  eastward,  generally  about  a  hundred  feet  above  the 
level  of  the  first  plateau.  I  have  chiefly  observed  it  opposite 
to  the  town,  but  I  learn  from  Mr  Duncan,  land-surveyor,  that 
it  is  clearly  traceable  along  by  Brownhills  farm,  and  as  far 
eastward  as  his  own  house  at  Thornbank,  three  miles  from  St 
Andrew's.  Its  western  extremity  melts  into  the  slope  of 
Scooniehill,  at  a  point  a  little  to  the  westward  of  Pipeland 
fiirm-house,  which  is  situated  upon  it. 

What  I  think  may  prove  to  be  a  third  plateau  is  the  gene¬ 
rally  level  piece  of  ground  on  which  Ballone  and  Lumbo 
farm-houses  are  situated,  and  which  extends  a  little  to  the 
eastward  of  Cairnsmill,  overlapping  (so  to  speak)  the  western 
termination  of  the  second  terrace.  Cairnsmill  is  situated  in 
a  hollow  of  this  plateau,  wrought  by  the  rivulet  which  passes 
it  on  its  way  to  join  the  Kinness  Burn.  I  have  paid  less  at¬ 
tention  to  the  fourth  plateau,  but  deem  it  also  tolerably  distinct. 
As  mentioned  before.  Mount  Melville  House  and  Feddineh 
Mains  farm-house  are  situated  upon  it.  It  seems  to  be  less 
elevated  above  the  third  than  the  third  is  elevated  above  the 
second,  or  the  second  above  the  first ;  but,  on  this  point,  I 
only  speak  by  the  vague  information  of  the  eye. 

From  what  I  had  previously  seen  of  the  ancient  beach  along 
the  Firth  of  Forth,  I  had,  of  course,  no  doubt  as  to  the  origi¬ 
nal  character  of,  at  least,  the  first  and  second  plateau  at  St 
Andrews  ;  but,  as  many  here,  from  unacquaintance  w'ith  the 
subject,  might  be  unprepared  to  see  the  matter  as  I  saw  it, 
and  for  the  sake  of  accurate  information  for  myself,  1  re¬ 
solved  to  have  the  levels  along  these  beaches  taken  by  an 
unprejudiced  and  professional  hand.  Mr  Duncan  has  done 
me  this  service  in  a  highly  satisfactory  manner.  It  must 
here  be  remarked,  that  to  take  these  levels  is  a  very  deli¬ 
cate  matter,  for  the  plateau  is  in  so  many  places  cut  down, 
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or  worn  away,  by  rills,  that  it  is  difficult  to  pitch  upon  spots 
which  may  be  presumed  to  be  near  the  line  of  the  original  sur¬ 
face.  When  you  stand,  indeed,  upon  the  plateau  itself,  you 
are  apt  to  be  confounded  by  the  undulations  which  you  sec 
near  you,  and  it  is  when  you  take  a  somewhat  distant  view 
that  the  linearity  is  most  striking.  There  is  another  effect 
of  time  which  adds  to  the  confusion,  namely,  the  wearing 
down  of  the  ancient  sea-cliffs  above  and  below,  which  tends 
to  give  the  sectional  line  only  a  slight  Avave  in  some  places. 
It  was  necessary  beforehand  to  pitch  upon  places  which,  at  a 
distant  view,  seemed  unworn  by  the  intersecting  rills,  and  to 
follow  a  line  sufficiently  distant  from  the  ancient  sea  cliff,  to 
be  unaffected  by  its  debris.  Mr  Duncan  did  his  best  to  Avalk 
by  these  rules  ;  but  he  could  not  be  expected,  in  the  circum¬ 
stances,  to  work  out  my  wishes  with  perfect  exactness.  We 
must  also  be  prepared  to  allow  for  slight  discrepancies,  on  ac¬ 
count  of  presumable  slight  inequalities  in  even  the  original 
line  of  the  ground.  Every  here  and  there,  along  such  an 
esplanade  as  the  West  Sands,  we  may  observe  slight  swells  and 
depressions  of  the  surface.  Besides,  an  uniform  degree  of  ele¬ 
vation  is  not  predicated  in  the  case  ;  a  general  linearity  with¬ 
in  a  considerable  space  or  tract,  is  what  Ave  may  say  is  looked 
for  by  the  geologist. 

The  accompanying  map  (Plate  VIII.)  contains  Mr  Duncan’s 
marks  along  the  lines  of  the  first  and  second  plateau,  namely, 
ten  marked  leA’els  in  the  first  instance,  and  nine  in  the  second. 
Beginning  Avith  the  first  plateau  at  an  interesting  crust  of  it  Avhich 
overhangs  the  eastern  extremityof  the  East  Sands,  he  goes  Avest- 
Avard  in  a  curving  line  to  the  south-east  corner  of  the  Strath- 
tyrum  policy,  near  Balgove,  giving  the  folloAving  levels  in  suc¬ 
cession  : — GO,  G2,  G5^,  GSi,  70,  G8J,  70,  74,  G9,  74.  The  sixth 
of  these  numbers  (G8  J  feet)  is  given  at  the  spot  Avhere  the  line 
crosses  the  Largo  road.  The  eighth  of  the  series  (74  feet)  is 
given  near  Lawpark.  I  may  here  observe,  that  Mr  Duncan 
takes,  as  a  datum  line  from  Avhich  to  mark  his  levels,  the  high- 
Avater  mark,  as  presumed  to  be  indicated  by  the  abutment  of 
the  arch  Avhich  crosses  the  Kinness  Burn  at  St  Nicholas.  Ho 
has  also  found  by  the  spirit-level,  that  the  gently  sloping  table- 
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land  behind  Easter  Kincaple  is  on  the  same  level  with  the 
ground  immediately  south-east  of  Strathtyrum.  Indeed,  the 
identity  of  surface  line  which  exists  between  Strathtyrum  and 
Kincaple  is  remarkable  to  the  unassisted  eye,  and  forms  a 
phenomenon  which  it  would  be  impossible  at  present  to  ac¬ 
count  for  otherwise.  Mr  Duncan’s  marks  on  the  second  pla¬ 
teau  are  equally  striking,  from  not  only  a  uniformity  in  them¬ 
selves,  but  a  uniformity  in  relation  to  the  first  plateau.  Com¬ 
mencing  here  to  the  eastward  of  Kingask,  and  follomng  a 
curving  line  westwards  to  the  termination  at  Pipeland,  he 
gives  the  following  series  of  numbers,  expressive  of  the  height 
of  the  various  parts  above  the  present  high-water  mark : — 
156,  154,  154,  157,  161,  156,  155,  170,  166.  The  extreme 
variation  here  is  14  feet ;  that  between  the  first  and  last  num¬ 
ber  only  ten,  the  places  pointed  to  being  several  miles  apart. 
As  in  the  first  plateau,  the  increase  of  height  is  towards  the 
west  or  inland. 

Mr  Duncan  has  made  some  further  observations,  not  by  re¬ 
gular  levelling.,  as  in  these  instances,  but  by  his  eye  only  and  by 
the  use  of  the  telescopic  spirit-level.  I  here  quote  from  his 
notes  : — “  Taking  up  the  first  old  beach  where  we  left  off  near 
St  Nicholas,  we  have  first  (going  eastward)  a  break  of  about  a 
mile,  caused  by  the  steep  cliffs  and  high  bold  shore  under 
Brownhills.  Passing,  however,  a  little  to  the  cast  of  Kittock’s 
Den,  we  again  come  upon  land  exactly  suiting  our  level,  and  an¬ 
swering,  not  only  in  this  particular,  but  in  every  other,  the  cha¬ 
racter  of  an  old  sea-bed.  This  almost  level  surface,  I  followed 
out  for  several  miles,  with  no  interruptions  but  what  were 
perfectly  explicable.  Where  I  left  off,  the  same  gently  slop¬ 
ing  land  was  continued  onward,  and  I  have  no  doubt  that  it 
would  be  found  to  go  all  the  way  round  above  Fife  Ness,  and 
for  a  considerable  way  up  the  shores  of  the  Firth  of  Forth. 
The  soil,  almost  every  where  throughout  what  I  have  inspected 
of  this  ancient  beach,  is  of  a  like  nature,  being  light  and  dry, 
and  full  of  small  shells,  and  of  excellent  quality.” 

With  respect  to  the  country  beyond  the  Eden,  he  states  as 
follows :  “  Commencing  my  levelling  from  what  was  pointed 
out  to  me  as  being  nearly  about  high-water  mark,  on  the 
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Mottrey  Burn,  at  Milton  Saw-Mill,  I  passed  by  Milton  farm¬ 
house,  ascended  the  hill  or  steep  hank  northward,  and  conti¬ 
nued  along  its  flattish  ridge,  as  far  as  the  small  round  hollow 
near  its  northern  extremity.  In  passing  along,  I  determined 
the  elevation  of  the  under-mentioned  objects,  principally  by 
directing  the  telescopic  sight  of  the  spirit-level  towards  them, 
and  making  the  necessary  allowances  for  dip,  &c.  This  tak¬ 
ing  the  height  by  observation,  it  may  be  remarked,  cannot  be 
depended  upon  within  a  few  feet : — 

Feet. 

1.  Elevation  of  a  rounded  bank  on  the  Dundee  Road,  opposite 

Milton  farm-house, . 50 

2.  Ground  on  which  Lcuchars  church  stands,  ...  65 

3.  A  flat  bank  or  surface  extending  from  the  west  end  of  liCU- 

chars  village  northward,  along  the  left  of  the  Dundee 
Road,  .  .  .  .  .  .  .  .  .  5U  to  GO 

4.  A  high  flattish  bank  to  the  south-west  of  Milton  Saw-Mill,  62 

5.  A  flattish  gently-sloping  surface,  north-east  of  Pusk  (aver¬ 

age),  . CO 

C.  Height  of  Milton  farm-bank,  near  its  south  end,  .  .  72 

7.  The  same,  at  the  north  march  of  the  farm,  .  .  .  91” 

Mr  Duncan  found  some  other  platforms  in  this  neighbour¬ 
hood,  which  are  generally  about  107  feet  above  the  level  of 
the  sea.  This,  it  will  be  observed,  docs  not  correspond  with 
any  beach  observable  near  St  Andrews  ;  but  this  may  be  ac¬ 
counted  for  in  various  ways — ^by  none  more  simple  than  this, 
that  that  beach  may  not  be  marked  in  our  immediate  neigh¬ 
bourhood.  As  our  second  plateau  is  not  marked  on  Scoonie- 
Hill,  west  of  Pipeland,  so  may  this  not  have  been  marked  in 
that  situation  at  all.  The  other  elevations  enumerated  by 
Mr  Duncan,  correspond  strikingly  with  those  of  our  first  pla¬ 
teau.  The  remarkable-looking  mound  on  which  Lcuchars 
kirk  stands,  is  composed  of  gravel  and  other  sea-de[)Osited 
materials.  It  is  clearly  a  fragment  of  the  last  sea-bed,  left 
by  accidental  causes.  Mr  Fraser,  in  his  Map  of  Fife,  gives 
its  height  as  57  feet,  which  is  just  about  that  of  a  large  part 
of  the  platform  on  which  St  Andrews  is  situated.  The  linea¬ 
rity  of  the  surfaces  enumerated  by  Mr  Duncan  in  the  Lcuchars 
district,  is  extremely  striking  ;  and  from  that  place,  the  lines 
formed  by  our  own  second,  third,  and  fourth  terraces,  are  seen 
with  the  greatest  distinctness. 
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Applying  the  theory  of  upheaving  forces  to  oiir  vicinage, 
we  must  presume,  that  at  one  time — a  time  early  as  compared 
with  our  historical  retrospect,  but  late  in  geological  chrono- 
logy — certainly  later  than  any  of  the  trap  disturbances,  or 
even  the  age  of  the  diluvium — only  the  tops  of  some  of  the 
neighbouring  hills  were  above  the  surface  of  the  sea.  The 
sea  then  closely  surrounded  the  heights  on  which  Scoonie- 
Hill  farm-house  and  Feddinch  House  are  situated,  and  the 
Drumcarrie  Hill.  It  was  at  that  time  that  the  platform  on 
which  Mount  Melville  house  and  Feddinch  Mains  stand,  was 
formed.  An  upheaval,  to  an  extent  which  I  am  not  able  at 
present  to  specify,  raised  a  larger  portion  of  the  slopes  of 
those  and  other  heights  into  the  air,  and  then  began  the  for¬ 
mation  of  the  second  platform — that  on  which  Pipeland  and 
Old  Grange  are  situated.  Another  upheaval,  of  about  100 
feet,  extended  the  bounds  of  dry-land  still  farther,  and  then 
began  the  formation  of  what  I  have  called  the  first  or  great 
l)lateau.  This  may  be  presumed  to  have  been,  in  our  locality, 
an  extensive  sandy-beach,  much  like  that  now  existing  at 
Leith.  The  tide  must  have  every  day  risen  and  fallen  at 
least  a  mile,  namely,  along  the  ground  now  covered  by  the 
town,  and  up  to  the  site  of  Lawpark  Cottage,  where  the  traces 
of  the  beach  terminate  in  that  direction.  Afterwards  an  up¬ 
heaval  of  about  GO  feet  must  have  taken  place,  leaving  land 
and  sea  in  what,  generally  speaking,  may  be  called  their  pre¬ 
sent  relative  situations.  The  last  beach  was  now  dry  land. 
At  the  site  of  the  town  and  to  the  eastward,  the  ocean  rested 
upon  the  upturned  edges  of  a  series  of  the  lower  carboniferous 
strata,  w’hich,  in  time,  it  seems  to  have  cut  down  into  the  pre¬ 
sent  beach  and  overhanging  cliffs.  To  the  westward  of  the 
site  of  the  town,  where  these  sandstone  strata  ceased  to  ap¬ 
pear,  the  sea  rested  against  a  bank  of  clay,  which  it,  in  like 
manner,  cut  in  upon  ;  this  is  the  bank  which  now  sweeps 
round  from  Pilmour  Row,  by  Strathtyrum,  and  along  under 
Bloomhill  and  Kincaple,  to  the  Eden.  At  the  one  place, 
there  was  a  promontory ;  at  the  other,  a  bay.  But  as  the 
rocks  were  worn  down  at  the  one  place,  the  bay  was  filled  up 
with  sand  at  the  other.  This  effect  the  waves  and  winds 
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would  conspire  to  bring  about.  We  must  not,  therefore,  be 
surprised  to  find  the  Links  of  St  Andrews,  and  the  whole 
ground  under  the  Strathtyrum  bank,  several  feet  above  the 
level  of  the  sea.  The  whole  of  that  land  is  one  mass  of  sand, 
the  lower  part  of  which  is  probably  of  aqueous  deposition, 
while  the  upper  part  is  evidently  an  accumulation  effected  by 
high  winds  blowing  from  the  sea,  after  the  manner  of  many 
similar  accumulations  in  other  parts  of  the  world,  aided,  per¬ 
haps,  by  occasional  tides  of  abnormal  height.  Towards  the 
mouth  of  the  Eden,  another  cause  comes  in  to  help  this  for¬ 
mation,  namely,  the  silt  brought  down  by  the  river.  The 
Tents’  Muir,  to  the  north  of  the  mouth  of  the  Eden,  is  an  ac¬ 
cumulation  chiefly  of  wind-blown  sand,_likc  the  Pilmour  or  St 
Andrews  Links. 

Both  the  beaches  and  cliffs  have  here,  as  usual,  been 
much  cut  by  water-courses.  We  have  a  cut  on  each  side  of 
Mr  Brown’s  house  of  Grange,  one  on  each  side  of  Pipcland 
farmhouse,  a  great  one  in  the  line  of  the  Kinness  Burn,  and 
several  others.  The  vale  of  the  Kinness  Bum,  below  Law- 
park,  has  all,  of  course,  been  formed  since  the  last  upheaval, 
and  it  is  easy  to  see  why  it  has  taken  the  direction  which  we 
find  it  has  taken.  The  spot  at  Lawpark  has  been  the  bottom 
or  terminating  point  of  a  small  bay,  where  the  rivulet  was 
originally  received.  The  direction  of  this  bay  was  towards 
St  Nicolas,  or  the  site  of  the  present  harbour  ;  that  is  to  say, 
a  line  between  these  two  points  ran  over  a  somewhat  lower 
part  of  the  beach  than  the  rest.  Along  this  line,  the  rivulet 
would  proceed  at  the  ebb  of  tide.  After  the  upheaval  it  would 
begin  to  cut  down  into  its  original  sandy  channel ;  and  this 
process  would  be  continued  till,  with  its  small  accessories,  it 
had  carved  out  the  present  little  vale  between  the  site  of  the 
town  and  the  opposite  bank,  nearly  (in  some  places)  a  quar¬ 
ter  of  a  mile  distant.  But  for  the  formation  of  this  vale,  and 
the  rearing  of  the  to\vn,  we  should  have  had  at  this  place  a 
piece  of  ancient  beach  clearly  perceptible  to  the  eye,  of  an 
extent  which  I  have  never  seen  equalled. 

The  apparatus  brought  before  the  society  in  connection 
with  this  paper,  is  an  humble  attempt  of  my  own  to  illustrate 
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sensibly  the  upheaving  power  ami  its  eftects.  A  model  in  I 
putty  of  the  country  near  St  Andrews,  is  formed  upon  a  flat  ] 
plate  of  iron,  which  is  suspended  in  a  trough  partially  filled 
with  water,  so  as  to  leave  the  supposed  Mount  Melville  beach 
on  a  level  with  the  surface  of  the  water.  By  mechanism,  the 
plate  can  he  raised  till  the  third  beach  is  brought  to  the  same 
level,  next  the  second,  afterwards  the  first ;  and,  finally,  by  a 
further  elevation,  land  and  sea  are  sheum  in  their  present  re¬ 
lative  situations,  excepting  that  I  have  represented,  as  already  I 
formed,  that  sandy  embankment  which  now  keeps  the  sea 
most  part  of  a  mile  away  from  the  Strathtyrum  hank.  . 


Brief  remarks  on  the  Expediency  of  Forming  Harbours  of  Be- 
fuge  on  the  East  Coast  of  Scotland,  between  the  Moray  Firth 
and  the  Firth  of  Forth*  By  John  Fleming,  D.  D.,  Pro¬ 
fessor  of  Natural  Philosophy,  King’s  College,  Aberdeen, 
F.ll.S.Pi.,  Member  of  Wernerian  'Society,  &c.  Communi¬ 
cated  by  the  Author. 

The  subject  of  the  following  observations  appears  to  be  well 
calculated  to  command  public  attention,  whether  we  consider 
the  amount  of  human  life,  or  the  value  of  commercial  property 
at  stake.  That  no  public  enquiry  should  have  been  instituted 
respecting  the  exposed  state  of  the  East  Coast  of  Scotland, 
with  a  view  to  the  formation  of  Harbours  of  Refuge,  when 
it  was  granted  elsewhere,  may  seem  inexplicable,  unless  we 
bear  in  mind  that  lamentable  apathy  exhibited  by  our  repre¬ 
sentatives  in  Parliament,  wherever  Scottish  interests  of  a 
general  character  are  concerned. 

The  necessity  which  arises  for  the  construction  of  harbours 
of  refuge,  involves  the  consideration  of  the  defects  of  the  ex¬ 
isting  harbours,  which  have  been  so  long  resorted  to,  and  which 
at  one  period  of  our  trade  might  have  been  deemed  sufficient 
for  every  ordinary  purpose.  But  to  comprehend  the  true 


*  Tlie  substance  of  the  remarks  on  Harbours  of  Refuge,  was  communicated 
to  the  Aberdeen  rhilosophical  Society,  at  their  first  meeting,  February  7* 
1810. 
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character  of  these  defects,  it  is  necessary  to  advert,  however 
briefly,  to  a  few  elementary  truths  of  physical  geography, 
which  may  not  perhaps  be  generally  attended  to,  although 
highly  illustrative  of  the  subject. 

When  we  examine  a  Valley  of  any  extent  with  the  eye  of 
a  geologist,  w^e  shall  generally  find  that  the  rocks  which  ex¬ 
ist  in  the  trough,  are  softer  and  more  easily  acted  upon  than 
those  which  form  the  bounding  ridges.  Interspersed  portions 
of  harder  rock  may  be  occasionally  found  among  the  softer 
materials,  but  those  will  merely  cause  inequalities  in  the 
valley,  and  mark,  by  their  elevation,  the  resistance  which  has 
been  offered  to  the  disintegrating  forces  which  have  reduced 
the  contiguous  portions  to  a  lower  level. 

When  we  examine  a  Bay,  or  indentation  on  the  coast,  we 
generally  find  analogous  appearances.  The  softer  beds  have 
been  acted  upon,  broken  up,  and  removed  by  the  action  of  the 
ripple  or  wind-waves ;  while  the  harder  materials  remain  and 
constitute  those  promontories  or  nesses,  which  form  the  lateral 
limits  of  the  recess  or  creek.  Even  in  the  bay,  as  in  the 
volley,  certain  portions  of  harder  rock  may  have  existed,  and 
such  w'ill  usually  be  preserved  as  islets  or  skerries,  to  mark 
the  abrasion  which  has  taken  place  around. 

If,  then,  the  softness  of  the  strata  be  the  primary  condition 
which  gives  rise  to  valleys  and  bays,  we  may  expect  to  find 
in  general  a  valley,  on  reaching  the  sea-shore,  terminating  in 
a  bay,  while  a  bay  will  be  a  tolerably  sure  indication  of  a 
landward  valley.  Several  rather  interesting  examples,  in  il¬ 
lustration  of  these  statements,  may  be  observed  in  this  imme¬ 
diate  neighbourhood. 

The  bay  of  Aberdeen,  mth  its  lateral  nesses  of  gneiss, 
seems  to  have  been  excavated  in  a  deposit  of  old  red  sand¬ 
stone,  several  patches  of  which  occur  in  the  neighbourhood, 
and  attest  its  former  more  extended  distribution.  The 
bay  of  Nigg,  with  similar  lateral  nesses,  appears  to  have  been 
produced  by  the  yielding  of  soft  strata  of  mica-slate.  The 
bay  of  Stonehaven  has  been  excavated  in  comparatively  soft 
strata  of  grey  sandstone,  with  its  northern  ness  of  compact 
mica-slate,  and  its  southern  ness  of  old  red  sandstone  con¬ 
glomerate.  To  the  south  of  Stonehaven,  and  in  the  neigh- 
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liourhood  of  the  ancient  and  celebrated  Dunottar  Castle, 
several  small  bays  may  be  observed,  deriving  tbeir  origin 
from  the  beds  of  soft  grey  sandstone  which  alternate  with  the 
conglomerate,  and  the  latter  being  less  destructible  by  the 
action  of  the  sea,  forms  the  bounding  nesses,  aided  in  a  few 
l>laces  by  amygdaloid  or  porphyry.  In  general,  indeed,  it  will 
be  found  that  the  observer  of  nature  can  seldom  traverse  any 
considerable  portion  of  the  coast  without,  here  and  there, 
meeting  with  sandy  beaches,  at  the  margin  of  bays,  where  all 
traces  of  the  rock  have  disappeared,  and  he  may  consider 
himself  fortunate  if  he  succeed  in  detecting  the  solid  materials 
lie  is  searching  after,  at  low  water-mark,  or  in  some  inland 
ravine. 

The  valleys  necessarily  form  the  recipients  of  the  rain  water, 
and  constitute  river  basins ;  and  the  rivers  thus  formed  by 
them,  and  flowing  through  them,  serve,  in  turn,  to  augment 
their  capacity,  by  carrying  to  a  lower  level  the  disintegrated 
materials  which  have  been  produced  by  atmospheric  influence. 
These  materials  become  accumulated  at  the  junction  of  the 
river  with  the  sea,  and  constitute,  in  certain  cases,  those  deltas 
which  frequently  occasion  a  subdivision  of  the  main  stream. 

The  disintegrated  materials  of  the  bay,  associated  in  some 
places  with  those  of  the  valley,  and  which  usually  consist  of  sand 
and  gravel,  are  employed  in  forming  the  sea-beach.  The  irregu¬ 
lar  but  almost  constant  action  of  the  ripple  or  wind-waves, 
produces  a  uniform  distribution  of  these  materials,  and  as  cer¬ 
tainly  restores  the  breach  which  disturbing  causes  may  have 
produced  in  its  continuity. 

These  materials,  thus  exposed  to  a  ripple  action  variable  in 
its  intensity  and  direction,  are  usually  arrested  in  their  pro¬ 
gress  by  the  nesses  which  limit  the  bays,  so  that  the  character 
of  the  beaches  of  two  contiguous  bays  may  differ  considerably 
from  each  other.  The  beach  of  Aberdeen  bay,  e.g.,  is  sandy, 
while  that  of  the  neighbouring  bay  of  Nigg  consists  of  very 
coarse  gravel. 

When  a  river,  on  its  way  to  the  sea,  reaches  a  bay  with  its 
margin  constituted  as  we  have  been  describing,  it  has  to 
maintain  a  constant  warfare  with  this  tendency  to  continuity 
of  the  sand  and  pebbles  of  the  beach.  If,  during  a  flood,  the 
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river  has  succeeded  in  forcing  a  passage,  and  in  making  for 
itself  a  channel  towards  low  water-mark,  this  new  course  be¬ 
comes  exposed  to  ripple  action,  and  will  be  speedily  obliterated 
to  a  certain  extent,  whenever  the  quantity  and  velocity  of  the 
water  become  reduced.  This  is  strikingly  illustrated  in  the 
condition  of  many  of  the  rivulets  which  empty  themselves  into 
the  bay  of  Aberdeen,  to  the  north  of  the  river  Don,  and  may 
be  observed  with  but  little  modification  in  the  Don  itself. 

In  general,  therefore,  it  will  be  found,  that  when  a  river,  after 
traversing  a  valley,  falls  into  a  bay  of  the  sea  having  its  shore 
covered  with  moveable  materials,  it  has  to  contend  with  this 
character  of  the  beach,  to  have  its  contents  continuously  dis¬ 
tributed,  and  hence  a  bar  must  be  formed  of  the  materials 
carried  into  deeper  water,  while  its  distance  from  the  shore 
will  depend  on  the  weakness  or  strength  of  the  stream,  and 
its  shape  be  modified  by  the  currents  of  the  passing  tides. 

The  banks  of  rivers  invite  the  settlement  of  a  population, 
from  the  superior  fertility  of  the  soil  in  the  neighbourhood, 
the  accompanying  shelter,  and  the  supply  of  water  for  personal 
and  domestic  purposes.  Hence  the  early  peopling  of  the  banks 
of  rivers. 

The  mouths  of  rivers  were  first  selected  as  harbours  by  the 
neighbouring  population,  being  in  some  measure  ready-made, 
contiguous  to  the  most  fertile  spots,  and  sufficiently  convenient 
for  all  the  ordinary  purposes  of  a  local  and  limited  trade.  But, 
in  an  expanded  state  of  maritime  enterprize,  they  exhibit  de¬ 
fects  of  no  ordinary  magnitude,  such  indeed  as  would  justify 
us  in  considering  a  river  as  a  nuisance  rather  than  a  benefit 
to  a  harbour.* 

The  bars  of  sand  or  shingle,  to  which  we  have  referred,  pro¬ 
duce  shallow  water  at  the  entrance,  and  prevent  the  shipping 
from  passing  and  repassing,  with  equal  facility,  at  all  times  of 
the  tide.  The  river,  too,  in  the  state  of  flood,  passes  out  to 


*  The  opinion  hero  expressed  receives  a  pr-wtical  illustration  from  the 
harbour  of  Leith,  originally  selected,  from  being  the  mouth  of  the  water  of 
Leith.  Its  inconveniences  for  modem  traffic  led  to  the  erection  of  tlic 
Newhaven  Pier;  then  the  Chain-Pier;  and,  lastly,  to  the  magnificent  har¬ 
bour  of  Granton, — excellent,  because  xvithont  a  river,  and  destined  at  no 
distant  period  to  become  the  Fort  of  Edinburgh. 
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sea  with  a  velocity  which  few  commanders  of  vessels,  for  ob¬ 
vious  reasons,  care  to  take  advantage  of  even  when  the  current 
is  in  their  favour ;  and  when  the  current  is  in  opposition,  it  pre¬ 
vents  vessels  from  entering  the  harbour  in  states  of  weather 
when  property  and  life  are  in  jeopardy. 

In  the  range  of  coast  which  we  have  at  present  chiefly  in 
view,  viz.,  from  the  Moray  Frith  to  the  Frith  of  Forth,  there 
is  not  a  single  harbour  which  can  be  taken  at  all  times  of  tide. 
Some  have  no  obstacles,  such  as  bars  or  river-floods,  charac¬ 
ters  which  destroy  the  value  of  Aberdeen,  Montrose,  and  Dun¬ 
dee,  as  harbours  of  refuge.  But,  in  the  absence  of  these  evils, 
the  remaining  harbours  become  dry,  or  nearly  so,  at  low  water ; 
and,  consequently,  can  only  be  approached  towards  high  wa¬ 
ter.  In  such  circumstances  are  the  tide-harbours  of  Peter¬ 
head,  Stonehaven,  Aberbrothick,  and  St  Andrews. 

Should  a  sailing  vessel  be  overtaken  by  an  easterly  gale, 
when  off  the  intermediate  part  of  the  coast,  between  Fifeness 
and  Kinnaird’s  Head,  her  situation  would  be  dangerous  in  the 
extreme.  In  but  few  cases  could  the  tide  harbours  and  those 
having  bars,  or  under  the  influence  of  floods,  be  approached 
with  any  prospect  of  safety.  She  must  either  stand  out  to 
sea  or  bear  away,  if  practicable,  for  Cromarty  Bay  or  the  Frith 
of  Forth.  If  her  course  be  northward,  she  has  to  dread  the 
possibility  of  being  unable  to  weather  Kinnaird’s  Head,  as  the 
turning  point  of  the  Moray  Frith  ;  or  if  she  steer  for  the  south, 
she  has  Fifeness  as  the  turning  point  of  the  Forth  to  weather. 
Should  a  failure  at  either  of  these  points  take  place,  very  little 
chance  would  be  left  of  saving  either  life  or  property.* 

When  we  consider  the  vast  amount  of  shipping,  at  all  sea¬ 
sons  of  the  year,  frequenting  the  coast  referred  to,  and  keep¬ 
ing  in  view,  that  in  its  whole  extent  of  upwards  of  a  hundred 
miles  there  is  not  a  single  harbour  of  refuge,  the  expediency 
of  directing  public  attention  to  so  great  a  defect,  must  at  once 
be  obvious.  Besides,  it  deserves  to  be  kept  in  view,  that,  in 


*  Even  steamers  are  not  exempt  from  the  evil  above  referred  to.  The 
London  Steiimer,  which  last  week  should  havo  delivered  her  goods  and 
passengers  at  Aberdeen  on  Tuesday  morning  (February  21st),  was  obliged 
by  the  easterly  gale  to  seek  for  shelter  in  the  Frith  of  Forth,  and  could  not 
enter  her  port  until  Friday  morning  (February  24tli.) 
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this  locality,  vessels  are  exposed  to  “  encountering  a  sea  and 
tide  (to  use  an  expression  of  a  committee  appointed  by  the  In¬ 
corporation  of  Traders  in  Leith,  relative  to  the  expediency  of 
erecting  a  light-house  on  the  Bell-Rock),  surpassed  in  few 
places  on  the  globe.’’*  The  truth  here  stated  is  too  fully  cor¬ 
roborated  by  the  shipwrecks  which  ever  and  anon  are  occur¬ 
ring  on  the  portion  of  the  coast  referred  to,  whereby  a  con¬ 
siderable  amount  of  life  and  property  is  annually  sacrificed, 
which  the  existence  of  suitable  harbours  of  refuge  might  great¬ 
ly  reduce. 

It  is  true,  that  the  erection  of  light-houses  on  the  different 
parts  of  the  coast  under  consideration,  from  their  sites  being  ju¬ 
diciously  selected,  and  all  their  arrangements  satisfactorily  re¬ 
gulated,  has  furnished  to  the  shipping  an  important  amount 
of  security.  But,  in  its  character,  this  security  is  essentially 
different  from  that  which  a  harbour  of  refuge  would  afford. 
The  former  merely  enables  the  mariner  to  ascertain  his  posi¬ 
tion  or  his  danger,  the  latter  receives  him  into  safety.  Se¬ 
parately,  each  has  its  excellencies,  but  when  conjoined,  then 
only  is  the  maximum  of  protection  furnished  to  the  seaman. 

The  questions  respecting  the  suitable  positions,  forms,  and 
materials  of  the  harbours  of  refuge,  cannot,  in  the  present 
state  of  our  information,  be  expected  to  receive  a  satisfactory 
reply.  We  take  it  for  granted  that  the  object  in  view  can 
only  be  accomplished  by  means  of  a  breaktvater,  protecting  a 
bay  or  convenient  portion  of  the  coast  from  the  fury  of  the 
waves,  and  permitting  vessels  to  ride  at  anchor  therein,  with¬ 
out  strain  on  their  cables,  and  in  comparatively  still  water. 
It  may  also  bo  assumed  that  the  materials  for  the  construction 
of  the  breakwater  must  be  stones.  Logs  of  timber,  it  is  true, 
have  been  proposed  as  suitable  materials  for  the  construction 
of  breakwaters,  and  their  claims  on  this  score  have  met  in  some 
quarters  with  considerable  favour.  But  although  ITAtVe’s  Break¬ 
water,  and  all  its  subsequent  modifications,  may  be  advanta¬ 
geously  employed  for  a  few  months,  to  shelter  bathing  ground, 
or  protect  a  fishing-station  ;  yet  the  perishable  character  of  the 
timber,  in  sea-water,  must  not  be  forgotten,  when  the  import- 


*  Stevenson’s  Account  of  the  BelUEock  Light-house,  p.  90. 
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I  nee  of  the  permanency  and  stability  of  a  breakwater  are 
diily  considered.  The  little  crustacean,  termed  Limnoria 
(r.  cbrans,  which  feeds  on  timber  in  the  sea,  and  propagates 
v.'dh  amazing  rapidity,  would  prove  a  foe  to  breakwaters  of 
such  materials,  and  render  their  maintenance  troublesome, 
j-recarious,  and  expensive.  Stones,  therefore,  must  be  em¬ 
ployed  as  the  material  in  the  construction  of  the  breakwater  ; 
!md  fortunately  blocks  of  sufficient  magnitude  and  durability 
are  not  wanting  at  various  places  of  the  coast. 

The  best  positions  for  harbours  of  refuge  could  be  ascer¬ 
tained,  with  the  greatest  certainty,  by  an  examination  of  those 
mariners  who  have  been  accustomed  to  navigate  the  coast, 
and  who  are,  in  consequence,  familiarly  acquainted  with  the 
dangerous  winds,  the  sets  of  the  tides,  and  the  depths  of  water. 

Towards  the  turning  point  of  the  Moray  Frith,  a  situation 
0(  curs  in  many  respects  excellent  for  the  formation  of  a  har- 
1  our  of  refuge,  viz.  Sandford  Bay,  bounded  on  the  north  by 
Peterhead,  and  on  the  south  by  Buchilnness.  Here,  by  means 
of  a  breakwater,  this  Bay,  which  possesses  excellent  anchor¬ 
age  ground,  with  sufficient  depth  of  water,  and  affords  in  its 
])resent  state  a  great  amount  of  protection  against  westerly 
gales,  could  be  made  a  haven  of  security  equallyconvenient  both 
lor  size  and  proximity  to  the  ship-stores  of  Peterhead.  Ma¬ 
terials  well  adapted  for  the  construction  of  a  breakwater  are 
abundant  in  the  neighbourhood,  and  the  lighthouse  on  the 
s<juth  side  of  the  bay  at  Buchanness,  would  furnish  satisfactory 
directions  to  the  mariner  running  to  it  for  shelter.  There  are 
here  no  shifting  sands  to  contend  against,  although  an  objec¬ 
tion  may  be  urged  against  the  locality,  as  too  near  the  turning 
point  into  the  Moray  Frith. 

The  Bay  of  Aberdeen  offers  apparently  but  few  conve¬ 
niences  for  the  constiniction  of  a  harbour  of  refuge.  The  quan¬ 
tity  of  shifting  sand  ranging  along  the  coast  from  Slains  on 
tiie  north,  to  Girdleness  on  the  south  side,  w'ould  form  obstacles 
wiiich,  probably,  no  arrangement  of  walls  could  prevent  from 
accumulating  injuriously. 

The  Bay  of  Nigg,  immediately  to  the  south  of  Aberdeen 
bay,  seems  to  possess  several  advantages.  It  is  not  incom¬ 
moded  with  moveable  sands,  has  abundant  materials  for  the 
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construction  of  the  breakwater  in  the  immediate  neighboui  - 
hood,  and  possesses  a  lighthouse  on  its  northern  ness.  Be¬ 
sides,  vessels  finding  shelter  in  this  locality  could  readily  ob¬ 
tain  from  Aberdeen  a  supply  of  stores,  or  be  taken  to  the  har¬ 
bour  by  the  steam-tug,  to  receive  the  necessary  repairs.  But 
it  may  be  added,  that  the  bay  itself  is  rather  limited,  and  tl.e 
depth  of  water,  perhaps,  not  altogether  suitable  for  vessels  of 
great  draught. 

The  forms  of  the  bays  of  Stonehaven,  Bervie,  and  Mon¬ 
trose,  do  not  seem  peculiarly  adapted  for  the  purpose  in  view. 
Lunan  Bay,  on  the  other  hand,  may  lay  claim  to  some  consi¬ 
deration.  In  westerly  gales,  its  south  side  affords  anchorage 
and  shelter  for  small  craft ;  but  w'hen  the  wind  is  easterly,  it 
is  exposed  to  a  heavy  sea,  and  its  sandy  beach  has  been  the 
grave  of  many  seamen. 

If  now  we  pass  over  Aberbrothick,  which  does  not  hold  out 
any  advantages,  the  coast  exhibits  nothing  but  moveable  sand 
onwards  to  St  Andrews.  Here  a  rocky  coast  commences,  ex  • 
tending  to  Fifencss,  and  might  probably  furnish  in  some  spot 
a  site  for  a  harbour.  But  in  such  a  locality  the  harbour 
would  be  close  to  the  turning  point  into  the  Frith  of  Forth, 
and  might  be  speedily  injured  by  shifting  sands. 

There  would  be  little  difficulty,  even  in  the  absence  of  a 
survey  executed  for  the  specific  object,  in  making  a  tolerably 
close  approximation  to  the  best  sites  for  harbours  of  refuge, 
if  the  sea-charts  were  constructed  as  they  ought  to  be.  But, 
alas !  those  in  use,  at  present,  are  not  fitted  to  convey  the  re¬ 
quisite  information  respecting  the  depth  of  water,  or  the  pre¬ 
vailing  currents,  and  can  scarcely  be  considered  adequate  for 
the  ordinary  purposes  of  navigation  ;  nor  have  we  a  near  pros¬ 
pect  of  getting  our  condition  bettered.  True  it  is,  that  suit¬ 
able  materials  for  the  purpose  are  known  to  exist ;  but  these 
are  withheld  from  the  public,  and  will  probably  continue  to 
be  so,  unless  the  public  voice  demands  their  production.  A 
Government  survey  of  the  east  coast  of  Scotland  has  been  in 
progress  during  the  extended  period  of  the  last  score  of  years. 
This  survey  is  understood  to  have  been  completed  northwards 
to  the  Pcntland  Frith.  The  instruments  furnished  have  been 
of  the  best  construction,  and  entrusted  to  individuals  qualified 
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to  use  them  with  success  ;  and  I  have  been  informed  by  com¬ 
petent  judges,  that  the  observations  and  drawings  which  have 
been  produced,  possess  uncommon  merit  Yet  have  the  Lords 
Commissioners  of  the  Admiralty  hitherto  kept  the  produce  of 
so  much  expense  and  labour  in  their  repositories,  regardless 
alike  of  the  interests  of  the  shipowners  and  of  science.  Like 
other  public  boards,  in  the  absence  of  a  little  pressure  from 
without  on  the  subject,  they  have  become  inactive  ;  while  a 
share  of  the  reproach  ought  probably  to  attach  to  the  cor¬ 
porations  of  the  shipping  ports  of  the  east  of  Scotland,  who 
have  witnessed  the  survey  proceeding,  and  have  failed  to  en¬ 
quire  after  the  results.  Let  the  magistrates  of  the  burghs  and 
sea-ports  interested,  bestir  themselves,  and  accurate  trust¬ 
worthy  charts  would  soon  be  accessible  to  the  mariner,  an 
additional  protection  furnished  to  life  and  property,  and  the 
limits  of  physical  geography  greatly  extended. 

Having  referred  to  the  inactivity  of  the  Lords  Commission¬ 
ers  of  the  Admiralty,  in  not  providing  accurate  charts  for  the 
east  coast  of  Scotland,  even  after  excellent  materials  have 
been  procured,  I  shall  close  this  communication  by  a  few  re¬ 
marks  on  the  “  time  of  high  water  on  the  full  and  change 
of  the  moon,”  at  different  places  on  the  said  coast,  as  given 
in  the  Nautical  Almanack  for  the  year  1843,  p.  556. 

As  the  Zetland  Islands  are  in  some  degi-ee  without  the  limits 
to  which  the  preceding  remarks  apply,  we  shall  merely  ob¬ 
serve  that  the  time  of  high  water  at  Scalloway  (introduced 
into  the  Almanack  for  the  first  time  in  1841)  is  made  to  agree 
with  Balta  in  Unst,  nearly  thirty  miles  to  the  north  of  it,  both 
being  marked  9'*  45'“.  When  the  direction  of  the  flood-tide 
is  considered,  the  more  westerly  position  of  Scalloway  will  not 
explain  the  coincidence  in  apparent  time.  But  how  shall 
we  account  for  the  entries  relating  to  “  Brassa  Sound,”  and 
“  Lerwick  harbour,”  the  former  having  its  high  water  assigned 
at  10'*  the  latter  10'*  30'" !  How  few  who  have  paid  any  at¬ 
tention  to  the  harbours  of  the  coast,  are  ignorant  that  “  Brassa 
Sound’’  is  “  Lerwick  Harbour,”  and  that  the  two  names  deno¬ 
minate  the  same  commodious  haven ! 

In  approaching  nearer  the  scene  to  u  liich  our  remarks  have 
a  more  immediate  reference,  the  •*  Orkney  Isles’’  have  a  place 
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in  the  tide-table,  the  time  of  high  water  being  10**  30™  and 
then,  strange  to  observe,  “  Cairston’’  and  “  Stromness”  in  the 
“  Orkneys’’  have  each  their  time  of  tide  set  down  at  9**. 

The  time  of  high  water  of  the  “  Pentland  Frith’’  is  stated 
at  10'*  30‘“,  while  “  Duncansby  Head,”  the  prominent  easter¬ 
ly  shoulder  of  the  Frith,  has  its  time  of  high  water  set  down 
at  8'‘  15™. 

Passing  southwards  we  find  ‘‘  Peterhead”  inserted  for  the 
first  time  in  the  Almanack  in  1839,  having  its  time  of  high 
water  0''  45"‘,  while  “  Buchanness’’  is  recorded,  as  of  old,  at 
12'".  A  difference  of  45'"  in  the  time  of  tide  between  two 
places  not  a  couple  of  miles  apart,  and  the  one  situate  farthest 
to  the  north,  whence  the  flood-tide  proceeds,  receiving  it  later, 
may  well  excite  some  degree  of  surprise. 

The  port  of  Aberdeen  has  evidently  attracted  considerable 
notice.  In  1839  the  time  of  high  water  was  changed  from 
its  ancient  period  of  0''  45™  to  1''  12'",  and  in  1841  reduced 
by  1'",  and  now  appears  as  I**  11™. 

Proceeding  southwards  along  the  coast,  we  find  by  the 
table  the  time  of  high  water  stated  as  the  same  for  “  Mon¬ 
trose’’  and  “  Tay  Bar,”  viz.  1'*  45™.  The  distance  between 
the  two  places,  in  the  direction  of  the  flood-tide,  being  about 
eighteen  miles,  and  the  latter  being,  in  time,  behind^  the  for¬ 
mer  less  than  one  minute,  we  should  have  here,  on  the  sup¬ 
position  that  the  entries  in  the  table  are  correct,  a  velocity  of 
tidal  wave  at  this  part  of  the  coast,  greater  than  any  known 
tidal  velocity  on  the  globe,  and  about  thirty-six  times  greater 
than  its  ordinary  velocity  in  the  German  Ocean  in  the  neigh¬ 
bourhood,  which  is  stated  by  good  authority  to  be  about  thirty 
miles  an  hour,  although  there  is  an  authority  which  fixes  its 
rate  at  sixty  miles. 

High  water  at  “  Dundee”  is  stated  at  2^  22™,  or  37™  later 
than  “  Tay  Bar.”  Taking  into  account  the  westerly  position 
of  Dundee,  the  difference  will  be  nearly  38™.  If  we  consider 
the  distance  between  the  two  places  as  little  more  than  a 
dozen  of  miles,  we  shall  here  have  an  example  of  retardation.^ 
compared  with  the  former  acceleration  of  the  tidal-wave,  of 
truly  unlooked  for  extent,  even  keeping  in  view  the  influence 
of  depth  of  bottom. 

High  water  at  “  Leith’’  is  likewise  stated  as  37™  later  than 
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at  “ Tay Bar;”  now  tbe  total  difference  in  time  from  the  pO" 
sition  of  Leith  would  not  reach  39™,  while  the  distance  is 
about  forty  miles.  This  would  make  the  velocity  of  the  tidal- 
wave  from  “  Tay  Bar’’  to  Leith,  compared  with  its  velocity 
from  “  Tay  Bar”  to  “  Dundee,”  nearly  as  three  to  one,  and 
the  former  more  than  double  its  ordinary  velocity  in  the  Ger¬ 
man  Ocean. 

As  all  the  Establishments  of  the  Ports,  in  the  table,  are  set 
down  to  apparent  time,  and  the  actual  times  of  high  waterwhen 
the  moon  passes  the  meridian  at  the  same  time  as  the  sto>,  it  is 
probable  that,  in  the  reduction,  errors  may  have  been  introduced 
rather  than  corrected,  from  the  state  of  the  data,  and  that  the 
angular  distance  of  the  moon  from  the  sun  at  the  times  of  obser¬ 
vation,  may  have  been  overlooked.  But  some  of  the  anomalies 
vvhich  have  been  pointed  out,  in  all  probability  arise  from  the 
dilferent  standards  employed  for  determining  high  water, 
known  to  be  in  use.  Thus  we  have  the  time  of  high  water 
marked  by  one  observer,  when  the  tide-wave  has  reached  its 
highest  elevation,  by  another  when  slack  tide  occurs,  and  by  a 
third  when  the  reverse  current  begins  to  prevail.  There  is  no¬ 
thing,  however,  in  the  table  to  indicate  the  employment  of  a 
common  standard.  In  illustration  of  the  influence  which  a 
variable  standard  may  exercise  on  the  time  of  tide,  I  may  re¬ 
fer  to  that  excellent  hydrographer,  Mackenzie,  who,  in  refer¬ 
ence  to  the  Pentland  Frith,  says,  “  On  the  shore  of  Swona,  it 
flows  till  half-past  nine  on  the  east  side,  and  till  ten  on  the 
west  side,  on  the  days  of  new  and  full  moon.  In  the  middle 
of  the  Pentland  Frith  it  is  still  or  slack  water,  on  the  change 
days  at  half-past  eleven,  but  the  tide  does  not  turn  till 
twelve.” 

Now,  whatever  be  the  cause  of  the  anomalies  thus  apparent 
in  the  tide-table  of  the  Nautical  Almanack,  it  is  surely  of  im¬ 
portance,  for  the  credit  of  such  a  national  work,  that  the  en¬ 
tries  which  it  contains  should  be  accurate  and  intelligible,  or 
that  no  tide-table  of  doubtful  character  should  have  a  place 
there. 

I  should  be  sorry  if  these  remarks  on  the  charts  and  tide- 
table  of  the  east  coast  of  Scotland,  even  although  not  re¬ 
motely  connected  with  the  object  in  view,  led  the  mind  of  the 
reader  away  from  contemplating  the  necessity  of  establishing 
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IIaiibours  of  Refuge.  This  is,  indeed,  a  subject  which  the 
shipping  interest,  and  the  friends  of  humanity,  are  equally 
bound  to  bring  under  the  notice  and  favourable  consideration 
of  the  British  public,  and  it  will  bo  to  me  a  source  of  pure  en¬ 
joyment  if  the  preceding  remarks  tend  in  any  degree  to  the 
accomplishment  of  an  end  in  so  many  respects  desirable. 

John  Fleming. 

King’s  College,  Aberdeen, 

March  2.  1843. 


On  the  Formatiofi  of  the  Diamond.  By  Dr  Alexander 
Petzholdt,  of  Dresden. 

Notwithstanding  the  great  diversity  of  opinion  expressed 
by  authors  regarding  the  mode  of  formation  of  the  diamond, 
yet  all  the  different  views  entertained  may  be  included  under 
two  principal  divisions,  viz.,  those  which  suppose  that  it  is  the 
direct  product  of  the  action  of  heat  on  carbonic  acid  or  car¬ 
bon,  and  others  uhich  support  the  idea  of  its  being  the  result 
of  the  slow  decomposition  of  plants.  It  may  not  be  out  of  place 
to  give  a  brief  account  of  the  most  important  of  these  views, 
previous  to  communicating  my  own  observations. 

While  Leonhard*  asks,  if  we  may  not  believe  that  the  origin 
of  diamonds  is  to  be  ascribed  to  carbonaceous  sublimations 
from  the  interior  of  the  earth,  a  question  which  must,  on  che¬ 
mical  grounds,  be  answered  decidedly  in  the  negative,  because 
carbon  is  not  in  the  slightest  degree  volatile  ;  Parrott  regards 
diamonds  as  products  of  volcanic  action,  as  the  result  of  the 
operation  of  the  heat  on  small  fragments  of  carbon.  Parrot 
was  first  of  all  led  to  this  view,  by  his  minute  examination 

*  Leonhard’s  Populiirische  Vorlemwien,  vol.  iii.  p-  498. 

t  Parrot’s  Notice  sur  Ics  diamans  de  I'Oitral,  in  the  Mimoircs  de  VAc  utemie 
Impirlale  des  Sciences  de  St  VUershnirp.  Sirie  diriime.  Sciences  Mal/ie- 
matiqncs,  tom.  i.,  p.  32.  He  says,  “  Diamonds  arc  the  products  of  vol¬ 
canic  action  exercised  on  small  portions  of  carbon,  or  on  a  substance  com¬ 
posed  of  much  carbon  and  very  little  hydrogen.”  See  also  Leonhard’s  Jahr- 
bach,  1838,  p.  541,  where  portions  of  Parrot’s  Memoir  arc  published. 
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of  Russian  diamonds,  in  the  course  of  which  he  came  to  the 
opinion,  that  the  only  way  of  explaining  certain  structural 
phenomena,  such  as  cracks  and  flaws  in  the  interior,  and  a 
scaly  appearance  on  the  external  surface,  combined  with  black 
structureless  included  portions  of  matter  supposed  to  be  car¬ 
bon,  was  to  assume  that  a  strong  red  heat  had  fused  the  car¬ 
bon,  and  that,  in  consequence  of  subsequent  rapid  cooling,  the 
cracks  in  the  interior,  and,  owing  to  the  separation  of  indi¬ 
vidual  pieces  from  the  outer  surface,  the  scaly  structure,  were 
produced.*  The  black  masses  recognisable  in  the  interior  are 
consequently  imperfectly  fused,  condensed,  or  crystallized  car¬ 
bon.  Now,  although  it  cannot  be  denied  that,  as  regards  the 
Russian  diamonds,  there  is  some  probability  for  the  supposed 
mode  of  formation,  because  geognostical  investigations  have 
proved  the  vicinity  of  dolomite,  a  rock  whose  origin  is  gene¬ 
rally  believed  to  be  connected  with  volcanic  action,  and  have 
shewn  the  probability  of  the  diamondshaving  been  transported 
by  water,  from  their  original  matrix  in  that  substance,  to  their 
present  situation,  not  to  take  into  consideration  the  circum¬ 
stance  that,  according  to  my  own  investigations,  no  well-found¬ 
ed  objection  can  be  made  to  the  possibility  of  a  fusion  (softening, 
liquefaction)  of  vegetable  carbon  under  certain  circumstances; 
yet,  nevertheless,  much  may  be  urged  in  opposition  to  Parrot’s 
view.  Fii’st  of  all,  no  signs  of  volcanic  activity  are  to  be  met 
wiili  in  the  diamoi.d  districts  of  other  countries,  although,  in 
the  diamonds  produced  by  them,  the  same  cracks,  flaws,  and 
other  peculiarities  of  structure  are  equally  observable  ;  hence, 
a  ditferent  mode  of  origin  must,  at  all  events,  be  assigned  to 
the  non-Russian  diamonds.  Secondly,  no  diamonds  have  been 
found  actually  embedded  in  the  dolomite  of  the  Adolphskoi 
valley.  Thirdly,  the  presence  of  internal  flaws  and  cracks, 
and  of  the  scaly  structure  of  the  exterior,  by  no  means  neces¬ 
sarily  involves  the  assumption  of  great  heat  and  subsequent 
rapid  cooling  in  the  formation  of  diamonds ;  and  we  may  more 


*  See  Petzhildt'f  Krdhmde  ((irtihiaie).  Leipsic,  1840,  p.  180;  Pctzholdt, 
</<’  Valamitis  ct  lAtlunithracihus.  Drcfdac  ct  Lijtfiac,  1841,  p.  31 ;  jmd  Petz- 
hohlt,  liber  Kulaiiiitcii  ttnd  t^tcinkoldcubihlunif.  Dresden  and  Lci2)sic,  1841, 
p.  27. 
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naturally  ascribe  the  cracks,  &c.,  to  the  blows  received  during 
the  transport  of  so  hard  and  brittle  a  substance  as  diamond, 
and  the  external  scaling  off  is  solely  owing  to  imperfect  crys¬ 
tallization,  for  the  instances  of  it  I  have  seen  have  always  been 
in  the  modified  crystalline  forms  of  the  diamond  (to  which  all 
the  Russian  specimens  examined  by  Parrot  belong),  and  never 
in  the  simple  octahedrons. 

Gobel’s*  view  of  the  origin  of  the  diamond  is,  it  is  true, 
supported  by  chemistry,  in  so  far  that  carbon  can  be  obtained 
from  carbonic  acid  at  a  high  temperature,  by  means  of  the 
action  of  reducing  substances,  such  as  magnesium,  calcium, 
aluminium,  silicium,  or  iron,  and  a  direct  experiment  of  mine 
regarding  the  power  of  iron  to  reduce  carbonic  acid  is  also 
in  its  favour;!  but  the  geognostical  relations  in  which  diamonds 
are  found,  by  no  means  confirm  this  opinion  ;  for  we  either 
find  no  phenomena  whatever  connected  with  the  occurrence 
of  the  diamond,  which  indicate  so  high  a  temperature  as  would 
be  requisite  for  the  decomposition  of  carbonic  acid,  or  where 
such  present  themselves,  as  in  the  case  of  the  dolomite  of  the 
Ural,  diamonds  have  not  actually  been  found  in  the  rock.  We 
have  not  taken  the  fact  into  consideration,  that  when  carbon 
is  separated  from  its  combinations,  as  from  carbonic  acid,  it  is 
always  obtained  in  the  form  of  a  black  powdcr.J 
Lastly,  the  opinion  expressed  by  Hausmann§  must  not  be 
passed  over  in  silence,  as  it  is  the  view  entertained  by  so  com¬ 
petent  a  judge.  According  to  him,  electricity  has  operated 
in  the  formation  of  diamonds,  and  that  by  lightning  decom¬ 
posing  carbonic  acid  ;  and  the  argument  for  this  is,  that,  ac¬ 
cording  to  the  assertion  of  the  oldest  diamond  seekers,  fulgu¬ 
rites  or  lightning  tubes  are  most  frequently  met  with  where 
the  diamonds  are  most  numerous.  Though  we  should  assent 
to  the  possibility  of  such  a  decomposition  under  certain  cir  ¬ 
cumstances,  yet  we  cannot  regard  as  at  all  admissible,  the 

*  Englebanlt’s  Lmerstattc  der  Dtarnanten,  &c. ;  the  chemical  portion  of 
that  essay  was  edited  by  Gobel,  and  an  extract  from  it  is  published  in  Pog- 
gendorfTs  Aunalot,  1830,  vol.  xx.,  p.  539. 
t  See  Petzhohlt’s  Erdkiinde  {Geoloiiit),  p.  133. 
i  SoQ  Ei-dinanii's  Chunie,  1840,  p.  133. 

S  Ersch  and  Gruber,  AWjcincinc  Eiici/doi>ddic,  article  “  Diamvit.” 
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formation  of  the  crystal  from  the  separated  carbon  during  the 
short  continuance  of  the  electrical  action  of  lightning.  The 
formation  of  a  crystal  undoubtedly  requires  infinitely  more 
time  than  could  be  afforded  during  a  flash  of  lightning,  and 
there  is  not  a  single  instance  known  of  a  body  crystallizing 
suddenly  during  the  continuance  of  an  electric  spark. 

^V'^ith  regard  to  the  series  of  opinions  according  to  which 
the  diamond  is  of  vegetable  origin,  it  seems  proper  to  place  at 
their  head  that  of  Newton,  because,  so  far  as  I  am  aware,  it  is 
the  oldest,  and  is  at  the  same  time  extremely  acute.  From 
the  great  refractive  power  of  the  diamond,  he  concluded  it  to 
be  a  coagulated  fatty  or  unctuous  body,*  and  this  idea  was 
started  at  a  time  when  nothing  was  known  of  the  chemical 
constitution,  or  as  to  the  coinbustibiUty  of  the  diamond.  This, 
then,  was  the  first  hint  of  its  vegetable  origin.  Jamesont 
spoke  more  decidedly  on  the  vegetable  origin  of  the  diamond ; 
for  he  expressed  the  opinion,  that  it  must  have  been  separat¬ 
ed,  as  a  form  of  pure  carbon,  from  the  sap  of  some  jdant,  just 
as  silica,  in  the  form  of  tabasheer,  is  deposited  in  the  joints  of 
the  bamboo  and  other  plants.  He  adduced,  as  another  proof  of 
his  opinion,  the  remarkable  hardness  of  some  woods,  as,  for 
example,  the  Metroaideros  vera  and  others,  which  he  ascribed 
to  carbon  approaching  the  condition  of  the  diamond.  Lastly, 
llrcwster  adhered  to  the  hypothesis  of  the  vegetable  origin  of 
the  diamond,  and  thought  he  was  enabled  to  conclude,  from 
its  polarising  properties,!  that  it  must  at  one  period  have  been 
in  a  soft  or  pasty  condition,  but  in  no  degree  a  product  of  fire, 
lie  further  asserted  that  the  former  softness  of  the  diamond 
must  have  approached  most  nearly  that  of  hardened  gum,  and 
that,  like  amber,  the  diamond  must  have  had  its  origin  in  the 
vegetable  kingdom,  and  been  the  result  of  decomposition.  The 


*  Hurray’s  Memoir  on  the  Diamond,  p.  13  ;  and  Froriep’s  Xotizai,  vol. 
x^•i.  No.  22,  March  182?. 

t  Jameson’s  Speculations  in  regard  to  the  Formation  of  Opal,  Woodstone, 
and  Diamond,  in  tlie  Memoirs  of  the  Wernerian  Society  of  Edinburgh,  vol. 
iv.  p.  .150,  and  translated  in  Froriep’s  Xoiizen,  vol.  xvi.  No.  22. 

i  Quarterly  Journal  of  Science,  Oct.  1020.  Froriep’s  iVt/Oroi,  vol.  xvi. 
No.  22.  riiilosophical  Magazine,  3d  Scries,  vol.  vii.  p.  249.  Poggendorflf, 
vol.  xxxvi.  p.  504.  Leonhard’s  JaiirUitch  dcr  Miiuralo^jic,  1034,  p.  225. 
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crystalline  structure  of  diamonds  docs  not  militate  against  this 
conclusion  ;  for  honeystone  is  regularly  crystallized,  although 
it  is  undoubtedly  of  vegetable  derivation,  as  is  proved  not  only 
by  its  chemical  composition,  but  also  by  its  mode  of  occur¬ 
rence. 

Lastly,  we  now  arrive  at  our  own  view  of  the  formation  of 
the  diamond,  and  it  coincides  completely  with  that  of  New¬ 
ton,  Jameson,  and  Brewster ;  but  we  base  it  neither  on  its 
strong  refractive  power,  nor  on  the  great  hardness  which  the 
carbon  has  acquired  in  the  diamond,  nor  on  its  polarising  pro¬ 
perties,  for  we  are  supported  by  entirely  different  considera¬ 
tions.  We  believe  that,  according  to  the  present  state  of  our 
knowledge,  the  diamond  is  a  product  of  the  newest  geological 
period,  resulting  from  the  slow  decomposition  of  a  vegetable 
substance.  Let  us  now  shortly  adduce  the  proofs  of  this 
opinion. 

That  the  diamond  must  be  a  product  of  the  youngest  geolo¬ 
gical  epoch,  of  the  so-called  historical  epoch*  in  a  geological 
sense,  appears  from  the  Lict,  that  hitherto  it  has  only  been 
met  with  in  stony  deposits,  w’hich  decidedly  belong  to  the 
youngest  formations,  as  1  have  more  fully  stated  in  another 
place.  Its  primary  repositories,  that  is  to  say  the  places  where 
it  was  formed,  cannot  be  very  different  nor  very  remote  from 
its  secondary  repositories,  that  is,  from  those  places  where  we 
now'  meet  wdth  it ;  and  all  the  mineral  bodies  which  we  are 
in  the  habit  of  regarding  as  the  more  or  less  constant  asso¬ 
ciates  of  the  diamond  in  diamond  sands,  arc  merely  accidental, 
if  1  may  so  express  myself.  There  is  not  the  slightest  reason 
for  assuming  that  the  formation  of  the  gold  or  platina,  &c., 
stands  in  any  nearer  connection  wdth  the  diamond,  for  platina 
and  gold  are  found  in  many  localities  w’ithout  diamonds.  These 
bodies  were  eitheratthe  locality  when  the  diamond  was  formed, 
or  they  were  transported  along  with  that  substance  by  water. 
And  although  it  cannot  be  denied  in  regard  to  some  of  the 
other  ingredients  of  the  diamond-sand,  such  as  some  of  the 
minerals  belonging  to  the  quartz  genus,  viz.,  quartz,  calccdony, 
and  hornstone,  and  also  brown  ironstone,  that  they  were  formed 


*  Petzboldt’s  Erdkondc  {Geotogie),  p.  87. 
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contemporaneously  (in  a  geological  scnse)\vith  the  diamond ; 
yet  this  circumstance  by  no  means  tends  to  support  the  idea 
of  any  sort  of  connection  between  their  formation  and  that  of 
the  diamond,  because  the  recent  formation  of  these  bodies  can 
be  observed  every  where,  and  where  no  diamonds  are  to  be 
met  with.  The  association  of  all  these  substances,  which  we 
have  termed  accidental,  is  merely  caused  by  the  geognostical 
constitution  of  the  district  through  which  the  river-course  of 
the  present  day  extends,  by  the  nature  of  that  course  itself, 
by  specihc  gravity,  and  by  many  other  circumstances  having 
not  the  smallest  concern  with  the  formation  of  the  diamond. 
The  strongest  proof,  however,  of  the  recent  origin  of  the  dia¬ 
mond,  is  its  occurrence  in  the  loose  rolled  matter  in  which 
and  with  which  it  was  formed,  combined  with  the  want  of  suc¬ 
cess  that  has  hitherto  attended  the  search  for  the  diamond 
embedded  in  those  rocks,  regarding  which  it  is  so  easy,  on  the 
other  hand,  to  prove  that  from  them  all  the  other  rolled  bodies 
had  their  origin.  We  leave  entirely  aside  the  question,  whe¬ 
ther  the  prevalent  popular  belief  in  the  East  Indies  and  Brazil, 
that  diamonds  are  still  produced,*  be  an  instinctive  percep¬ 
tion  of  the  truth,  or  a  deceptive  notion. 

Further,  the  diamond  must  have  been  formed  in  the  moist 
way  from  a  liquid,  because  otherwise  it  would  have  presented 
none  of  the  included  splinters  of  quartz  of  which  I  have 
spoken  in  another  place, t  and  of  which  some  even  exhibit 
the  vegetable  cellular  texture. 

Lastly,  from  all  that  we  know,  the  material  from  which  the 
diamond  was  formed,  by  the  separation  of  crystalline  carbon, 
could  only  have  been  a  substance  rich  in  carbon  and  hydrogen, 
such  as,  owing  to  the  requisite  chemical  properties,  can  only 
be  looked  for  in  the  vegetable  kingdom ;  and  we  are  forced  to 
consider  the  diamond  as  produced  from  this  substance,  con¬ 
sisting  of  carbon  and  hydrogen,  by  means  of  decomposition. 
The  determination  of  the  nature  of  this  process  is  solely  a 
chemical  matter ;  and  Liebig,  who  has  undeniably  rendered 
the  greatest  service  to  our  knowledge  of  the  decomposition  of 


•  Sco  Leonhard's  Vopnlare  Vorlesimgcn  iiher  Gcologie,  vol.  iii.  p.  41)7. 
t  FWc  Jameson’s  Journal  for  January  1048,  p.  187. 
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organic  bodies,  makes  the  following  remarks  :* — “  If  we  sup¬ 
pose  decay  to  proceed  in  a  licjuid,  which  contains  both  carbon 
and  hydrogen,  then  a  eompound  containing  still  more  carbon 
must  be  formed,  in  a  manner  similar  to  the  production  of  the 
crystalline  colourless  naphthalin,  from  a  gaseous  compound  of 
carbon  and  hydrogen.  And  if  the  compound  thus  formed  were 
itself  to  undergo  further  decay,  the  final  result  must  be  the 
separation  of  carbon  in  a  crystalline  form.  Science  can  point 
to  no  process  capable  of  accounting  for  the  origin  and  forma¬ 
tion  of  diamonds,  except  the  process  of  decay.  Diamonds 
cannot  be  produced  by  the  action  of  fire,  for  a  high  tempera¬ 
ture,  and  the  presence  of  oxygen  gas,  would  call  into  play 
their  combustibility.  But  there  is  the  greatest  reason  to  be¬ 
lieve  that  they  are  formed  in  the  humid  w’ay,  that  is,  in  a 
liquid ;  and  the  process  of  decay  is  the  only  cause  to  which 
their  formation  can  with  probability  be  ascribed.” 

As  yet  we  are  ignorant  of  the  nature  of  the  vegetable  sub¬ 
stance,  rich  in  carburetted  hydrogen,  by  whose  decomposition 
the  diamond  was  formed,  and  as  to  what  w'ere  the  particular 
conditions  necessary  for  the  appearance  of  crystalline  carbon. 
This  only  we  know,  however,  that  the  whole  process  was  an 
extremely  slow  one,  and  that  it  could  not  in  any  w'ay  be  has¬ 
tened  by  an  increased  temperature,  for  in  that  case  the  carbon 
could  not  have  crystallized,  but  must,  on  the  contrary,  have 
been  separated  in  the  form  of  a  black  powder. 

The  conclusion  deduced  by  Newton  from  certain  optical 
properties  of  the  diamond,  viz.,  that  it  has  been  produced 
from  an  oily  body,  is  very  beautifully  confirmed  by  the  new'est 
and  most  accurate  investigations  of  chemistry,  for,  according 
to  them,  the  so-termed  oily  bodies  are  proved  to  be  the  richest 
in  carburetted  hydrogen  ;  and  chemistry,  which  can  alone 
explain  the  decompositions  of  bodies,  and  their  formation  from 
their  elements,  just  requires  for  the  formation  of  the  diamond 
the  decomposition  of  a  substance  rich  in  carburetted  hydrogen. 
There  are  two  different  phenomena  connected  with  the  above 

*  Luhig's  Orfjiinische  Chemie  in  ihrer  Anwendung  mtf  Agricidtur  xind  Phj- 
tinlwiie,  JJramischiveig,  1840,  p.  285  ;  and  Playfair’s  Translation,  p.  143. 
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(explanation  of  the  origin  of  the  diamond,  which  cannot  bo 
left  unnoticed,  as  they  are  well  calculated  to  place  the  truth 
of  our  assertions  in  a  clearer  point  of  view.  As  I  have  already 
stated  elsewhere,  diamonds  not  unfrequently  exhibit  at  their 
surface  blackish  spots,  which  disappear  on  the  application 
of  heat  ;*  and,  moreover,  they  very  frequently  present  in 
their  interior  perfectly  black,  amorphous  bodies,  which  cannot 
be  considered  as  any  thing  else  but  uncrystallized  carbon,— 
a  fact  observed  in  the  course  of  Parrot’s  investigations,  as  well 
as  my  own.  This  phenomenon  can  only  be  explained  by  as¬ 
suming  a  somewhat  accelerated  decay  of  the  matter  containing 
c  arbon  and  hydrogen  ;  in  the  course  of  which  the  carbon  has 
been  produced  in  the  form  of  a  black  powder,  instead  of  being 
separated  in  a  crystalline  state.  On  the  other  hand,  I  have  on 
several  occasions  had  an  ojiportunity  of  convincing  myself  of 
the  tendency  of  carbon  to  crystallize,  when  the  combustion 
(the  accelerated  decayt)  of  a  substance  rich  in  carbon  and 
hydrogen  is  retarded.  Thus,  on  the  wicks  of  badly  burning 
tallow  candles,  I  have  seen  the  well-known  accumulations  of 
carbonaceous  matter  (soot),  which  have  generally  globular  or 
semi-globular  forms,  assume  distinctly  an  octahedral  shape ; 
and  1  believe  that  this  appearance  has  long  been  observed  by 
others,  for  it  is  only  by  the  resemblance  of  an  octahedron 
to  the  envelope  of  a  letter  that  I  can  explain  the  popular  say¬ 
ing,  of  there  being  a  letter  in  the  wick  of  a  candle.  I  have 
even  preserved,  for  some  time,  one  of  these  tolerably  well- 
defined  octahedrons,  and  exhibited  it  to  my  class  ;  but  it  was 
at  last  broken,  and  it  then  appeared  that  the  fragments  were 
harder  than  the  ordinary  soot,  although  they  could  still  be 
easily  bruised  between  the  fingers. 

Lastly,  let  me  add  a  few  words  regarding  the  experiments 
made  in  recent  times  on  the  production  of  artificial  diamonds, 
for  1  believe  that  I  may  say,  without  exaggeration,  th.at,  since 
it  was  discovered  that  the  diamond  consists  of  pure  carbon, 


*  See  Parrot,  Notice  enr  Us  Diamans,  p.  30  anti  31. 
t  That  combustion  is  only  a  rapid  decay,  and  decay  only  a  slow  combus¬ 
tion,  is  known  to  all  ibemi»ts.  Above  all,  see  Liebig’s  remarks  on  this 
subject  in  the  second  part  of  his  Org.anic  Chemistry. 
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there  is  hardly  any  chemist  who  has  not  performed  more  or 
less  extensive  experiments  on  the  subject.  That  the  results 
of  such  investigations  have  been  published  by  but  few  chemists, 
is  no  proof  that  few  experiments  have  been  made,  for  human 
nature  and  vanity  prefer  silence  to  publicity,  where  investiga¬ 
tions  have  failed,  and  hopes  have  been  disappointed. 

All  the  experiments  to  form  artificial  diamonds  may  be  re¬ 
ferred  to  two  methods,  viz.  the  attempt  to  fuse  carbon,  and  the 
endeavour  to  separate  carbon  in  a  crystalline  state  from  a 
highly  carbonaceous  compound,  by  means  of  decomposition. 

It  need  hardly  be  remarked  that  all  the  trials  have  hitherto  been 
in  vain.  The  experiments  made  with  the  first  view  have  been 
rendered  unsuccessful  by  the  infusibility  of  carbon,  and  the  others 
proceeding  on  the  second  idea  have  always  resulted  in  the  pro¬ 
duction  of  carbon  in  the  form  of  a  black  substance.*  Lastly, 
if  any  one  should  be  of  opinion  that,  by  the  assistance  of  a 
constantly  operating  electrical  stream,  highly  carbonaceous 
bodies  might  be  decomposed  so  slowly  that  carbon  might  be 
separated  in  a  crystalline  condition,  that  is,  in  the  form  of 
diamond,  just  as  copper  and  the  other  metals  have  been  re¬ 
cently  obtained,  in  a  crystalline  state,  from  solutions,  by  Jacobi’s 
method,  such  an  expectation  will  prove  to  be  a  vain  one;  for, 
on  the  one  hand,  the  substances  most  suited  to  galvanic  de¬ 
composition  are  non-conductors  of  electricity,  as,  for  example, 
sulphuret  of  carbon,  oil  of  turpentine,  copaiva  balsam,  &c. ; 
and  on  the  other,  if  we  should  be  successful  in  separating, 
from  any  compound,  crystalline  carbon  on  the  conducting  wire, 
yet,  according  to  theory,  at  the  very  moment  when  even  the 
most  delicate  covering  of  crystalline  carbon  should  be  deposit¬ 
ed,  all  further  action  on  the  decomposing  liquid  would  be  inter¬ 
rupted,  for  the  matter  of  diamond  itself  is  known  to  be  a  non¬ 
conductor  of  electricity .+ 

•  A  pretty  extensive  collection  of  tbc  experiments  on  this  subject,  to¬ 
gether  with  the  references,  is  to  be  found  in  Ersch  and  Gruber’s  Allgemeine 
Encychpadie  der  Kiinste  und  Wistenchaflai,  under  the  article  Diamant.  See 
also  in  Omelin's  Handbuch  der  Theoretitchen  Clumie,  vol.  i.  the  chapter  on  Car¬ 
bon. 

t  From  Petzholdt’s  BeitrSgc  zur  NaturgcschiehU  des  JHamankt,  1842, 
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An  Attempt  to  iletermine  the  mean  height  of  Continents.  By 
Baron  Von  Humboldt. 

At  the  meeting  of  the  Berlin  Academy  of  Sciences,  on  1 8th 
July  1842,  a  mem.oir  by  M.  de  Humboldt  was  read,  of  which 
we  think  it  necessary  to  give  a  somewhat  lengthened  account. 
It  is  entitled  “  An  attempt  at  detei’mining  the  mean  height 
of  Continents.” 

“  Among  the  numerical  elements  on  which  the  progi’ess  of 
physical  geography  appears  more  particularly  to  depend,  there 
is  one  which  no  attempt  has  been  hitherto  made  to  determine. 
The  notion  which  seemed  to  prevail,  that  it  was  impossible 
to  come  to  such  a  determination,  has  perhaps  been  the  prin¬ 
cipal  cause  of  the  subject  being  neglected.  However,  the  ex¬ 
tension  of  our  orographical  knowledge,  as  well  as  the  great¬ 
er  accuracy  of  the  maps  which  represent  large  portions  of 
country,  determined  me,  says  M.  de  Humboldt,  to  undertake, 
some  years  ago,  a  work  of  great  labour,  and  in  appearance 
barren  in  results,  the  object  of  which  is  the  knowledge  of  the 
mean  height  of  continents,  and  the  determination  of  the  mean 
height  of  the  centre  of  gravity  of  their  volume.  In  such  a  case 
as  this,  as  with  many  others,  such  as  the  dimensions  of  the 
globe,  the  probable  distance  of  the  fixed  stars,  the  mean  tem¬ 
perature  of  the  poles  of  the  earth,  the  thickness  of  the  atmo¬ 
spheric  stratum  above  the  level  of  the  sea,  or  the  enumeration 
of  the  general  population  of  the  globe,  we  arrive  at  limited 
numbers,  between  which  the  results  must  fall.  In  like  man¬ 
ner,  it  is  by  the  perfect  knowledge  of  the  geometrical  and 
hypsometrical  surface  of  a  country,  of  France,  for  example, 
that  we  may  thus  be  led,  by  analogy,  to  extend  the  conclu¬ 
sions  to  a  great  part  of  Europe  and  America,  and  are  en¬ 
abled  to  establish  numerical  data,  which  have  recently  been 
completed  in  a  very  satisfactory  manner  in  regard  to  central 
and  western  Asia. 

“  It  was  likewise  necessary  to  collect,  with  the  greatest  care, 
astronomical  determinations  of  the  height  of  places,  in  order 
to  establish,  to  about  300  or  400  metres  of  absolute  height, 
the  limits  between  the  acclivities  of  the  mountains  and  the 
edges  of  the  valleys.  I  long  since  demonstrated  the  possibi- 
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Uty  of  such  a  determination  of  limits,  and,  from  the  comparison 
which  depends  on  it,  I  have  deduced  the  extent  of  the  surface 
of  the  plains,  and  the  horizontal  and  flat  portions  of  moun¬ 
tains,  in  my  geognostical  researches  on  South  America  ;  a  por¬ 
tion  of  the  globe  in  regard  to  which  the  length  of  the  im¬ 
mense  wall  which  forms  the  Cordillera  of  the  Andes,  and  of 
the  elevated  masses  of  Parima  and  Brazil,  was  so  incorrectly 
limited  and  circumscribed  on  all  maps.  In  fact,  there  is  a 
general  tendency  in  all  graphic  representations  to  give  the 
mountains  a  greater  degree  of  breadth  than  they  really  pos¬ 
sess,  and  even  in  the  flat  portions  to  confound  plateaux  of  va¬ 
rious  kinds  with  each  other.” 

M.  de  Humboldt  published,  in  1825,  two  memoirs  inserted 
in  the  Memoires  de  I’Academie  des  Sciences  of  Paris,  on  the 
mean  height  of  continents,  and  an  estimate  of  the  volume 
of  the  elevated  ridges  of  mountains,  compared  with  the 
extent  of  the  surface  of  the  lower  regions.  An  assertion  of 
Laplace  in  the  Mecaniqne  Celeste  (vol.  v.,  book  xi.  chap.  i. 
page  13),  gave  rise  to  these  researches.  This  great  geo¬ 
meter  had  established  in  principle,  that  the  agreement  ob¬ 
served  between  the  results  of  experiments  made  with  the  pen¬ 
dulum  and  the  compression  of  the  earth,  deduced  as  well 
from  the  trigonometrical  measurement  of  the  degrees  of  the 
meridian  as  from  the  inequality  of  the  moon,  furnished  a 
proof  “  that  the  surface  of  the  terrestrial  spheroid  would 
be  nearly  that  of  equilibrium,  if  that  smTace  became  fluid. 
Hence,  and  from  the  consideration  that  the  sea  leaves  vast 
continents  uncovered,  we  conclude  that  it  cannot  be  of  great 
depth,  and  that  its  mean  depth  is  of  the  same  order  as  the 
mean  height  of  the  continents  and  islands  above  its  level, 
a  height  which  does  not  exceed  1000  metres”  (or  3073 
Parisian  feet,  that  is  to  say,  only  463  feet  less  than  the  sum¬ 
mit  of  the  Brocken,  according  to  M.  Gauss,  or  a  little  more 
than  the  most  elevated  mountains  of  Thuringia).  Laplace 
further  adds,  “  This  height  is,  then,  a  small  fraction  of  the 
excess  of  the  radius  of  the  equator  over  that  of  the  pole,  an 
excess  which  exceeds  20,000  metres.  Just  .as  high  moun¬ 
tains  cover  some  parts  of  continents,  so  there  may  be  great 
cavities  in  the  bed  of  the  sea ;  but  it  is  natural  to  suppose 


XUM 


GlJ8  Attempt  to  determim  the  mean  height  of  Continents. 

tliat  their  depth  is  less  than  the  elevation  of  high  mountains, 
as  the  deposits  from  the  waves,  and  the  remains  of  marine 
animals,  njust  have  tended,  in  the  lapse  of  time,  to  fill  up  these 
great  cavities.” 

Considering  the  profound  and  extensive  knowledge  which 
the  author  of  the  Micanique  Celeste  possessed  in  the  highest 
degree,  an  assertion  of  this  nature  was  the  more  striking,  as 
ho  could  not  be  ignorant  that  the  most  elevated  plateau  of 
France,  that  from  which  the  extinct  volcanoes  of  Auvergne 
have  risen,  does  not  rise,  according  to  Ramond,  to  more  than 
10-14  feet,  and  that  the  great  Iberian  plateau  is  not,  according 
to  my  own  measurements,  more  than  2100  feet  above  the  level 
of  the  sea.  Laplace  has  therefore  fixed  the  upper  limit  at 
1000  metres,  merely  because  he  has  considered  the  extent  and 
the  mass  of  the  elevations  of  mountains  to  he  much  greater  than 
they  really  are,  inasmuch  as  he  has  confounded  the  height  of 
the  insulated  peaks  or  culminating  points  with  the  mean  height 
of  the  mountain  ridges ;  he  has  admitted  much  too  low  a 
number  for  the  depth  of  seas,  because,  in  his  time,  data  could 
not  be  found  on  the  subject,  and  he  has  thence  inferred  the 
proportion  of  the  extent  of  the  surface  (in  square  miles)  in  re¬ 
gard  to  all  continents,  to  the  extent  of  the  projection  of  the 
surfaces  covered  by  mountains. 

A  very  exact  calculation  has  shewn  that  the  mass  of  the 
chain  of  the  Andes,  in  South  America,  from  whei’e  it  leaves  the 
whole  portion  of  the  eastern  plains  of  the  pampas  and  forests, 
regions  whose  surface  is  one-third  larger  than  that  of  Europe, 
does  not  rise  above  486  feet.  M.  de  Humboldt  hence  con¬ 
cludes,  “  That  the  mean  height  of  continental  lands  depends 
much  less  on  those  chains  or  longitudinal  ridges  of  little 
breadth  which  traverse  continents,  and  on  their  culminating 
points  or  domes,  which  attract  common  observation,  than  on 
the  general  configuration  of  the  different  orders  of  plateaux  and 
their  ascending  series,  and  on  those  gently  undulating  plains 
with  alternating  slopes,  which  have  an  influence,  by  their  mass 
and  extent,  on  the  position  of  a  mean  surface,  that  is  to  say,  on 
the  height  of  a  plain  placed  in  such  a  manner  that  the  sum  of 
its  positive  ordinates  shall  be  equal  to  the  sum  of  its  negative 
ordinates.” 
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The  comparison  which  Laplace  has  instituted  in  the  pas¬ 
sage  quoted  from  the  Mecaniqne  CHeste  between  the  depth  of 
the  sea  and  the  height  of  continents,  recalls  a  passage  of  Plu¬ 
tarch,  in  the  15th  chapter  of  his  Life  of  jEmilius  Paulus  (ed. 
Reiskii,  vol.  ii.  page  276), — a  passage  the  more  remarkable,  as 
it  makes  us  acquainted  with  an  opinion  which  generally  pre¬ 
vailed  among  the  philosophers  of  the  Alexandrian  school. 
After  quoting  an  inscription  found  on  Mount  Olympus,  and 
giving  the  result  of  the  measurement  of  its  height  by  Xenago- 
ras,  Plutarch  adds,  “  But  geometricians  (probably  those  of 
Alexandria)  believe  that  there  is  no  mountain  higher,  and  no 
sea  deeper,  than  ten  stadia ^  We  can  entertain  no  doubt  about 
the  exactness  of  the  measurement  made  by  Xenagoras ;  but  it 
is  striking  to  observe,  that  the  philosophers  of  this  school  esta¬ 
blished  in  the  structure  of  the  earth  a  perfect  equality  be¬ 
tween  the  heights  or  positive  and  negative  ordinates.  Here 
the  maximum  of  the  heights  and  depths  is  alone  taken  into 
account,  and  not  the  mean  height, — a  consideration  which 
rarely  presented  itself  to  the  mind  of  the  ancient  philosophers, 
and  which,  for  variable  magnitudes,  was  applied  in  a  useful 
manner  to  astronomy  by  the  Arabs.  Even  in  the  Metereologius 
of  Cleomedes  (i.  10),  we  meet  with  an  assertion  similar  to  that 
of  Plutarch  ;  while  in  the  Metcorologicis  of  the  philosopher  of 
Stagira  (Arist.  Met.  ii.  2),  the  only  point  considered  is  the  in¬ 
fluence  of  the  inclination  of  the  bottom  of  the  sea,  from  east 
to  west,  on  its  currents. 

When  we  try  to  determine  the  mean  height  of  the  elevation 
of  continents  above  the  present  level  of  the  seas,  it  means 
that  the  object  is  to  find  the  centre  of  gravity  of  the  volume 
of  these  continents  above  that  level, — an  investigation  very  dif¬ 
ferent  from  that  which  consists  in  searching  for  the  centre  of 
gravity  of  the  volume  of  the  continental  mass,  or  the  centre  of 
gravity  of  the  masses,  seeing  that  the  portion  which  rises  above 
the  sea,  in  the  crust  of  the  globe,  is  by  no  means  of  the  same 
density,  as  has  been  demonstrated  both  by  geognosy  and  ex¬ 
periments  w’ith  the  pendulum.  The  mode  of  simple  calculation 
is  as  follows : — Each  chain  of  mountains  is  considered  as  a  tri¬ 
angular  prism  placed  horizontally.  The  mean  height  of  the 
defiles  or  passes,  which  determine  the  mean  height  of  the  crest 
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of  the  mountains,  is  the  height  of  the  ridge  of  the  prism  ver¬ 
tically  above  the  surface,  which  constitutes  the  base  of  the 
chain.  The  plateaux  are  calculated  as  straight  prisms,  in  or¬ 
der  to  establish  their  solidity. 

For  the  purpose  of  giving  an  example,  taken  from  Europe, 
of  this  kind  of  calculation,  M.  de  Humboldt  states,  that  the 
surface  of  France  contains  10,087  square  geographical  miles. 
According  to  M.  Charpentier,  the  Pyrenees  cover  430  of  these 
square  miles  ;  and,  although  the  mean  height  of  the  summits 
of  the  Pyrenees  rises  to  7500  feet,  M.  de  Humboldt  makes  a 
reduction  upon  it,  on  account  of  the  erosions  produced  on  the 
prism  supposed  to  be  lying  horizontally,  and  which  have  tended 
specially  to  diminish  the  size  of  the  deep  transverse  valleys. 
The  effect  of  the  Pyrenees  on  the  whole  of  Franco  is  not  more 
than  35  metres  or  108  feet ;  that  is  to  say,  it  is  to  that  extent 
that  the  normal  surface  of  the  entire  plain  of  France  would  be 
increased,  and  the  elevation  of  that  sui’face  by  the  comparison 
of  a  great  number  of  vei’y  accurate  measurements  at  places 
towai’ds  the  centre  (such  as  Bourges,  Chartres,  Nevers,  Tours, 
&c.)  has  been  found  to  be  480  feet.  This  calculation,  which 
M.  de.  Humboldt  has  made  along  with  M.  Elie  de  Beaumont, 
furnishes  the  following  general  result,  in  measures  thus  given 
by  the  author : — 

Toises. 

1.  Effect  of  the  Pyrenees,  .  .  .  .18 

2.  The  French  Alps,  the  Jura,  and  the  Vosges,  a  few 

toises  more  than  the  Pyrenees ;  common  effect,  20 

3.  The  plateaux  of  Limousin,  Auvergne,  the  Cevennes, 

Aveyron,  Forez,  Morvant,  Cote  d’Or;  common  ef¬ 
fect,  nearly  equal  to  that  of  the  Pyrenees,  .  18 

Now,  as  the  normal  height  of  the  plain  of  F ranee  is  at 

its  maximum  about  .  .  .  .80 

It  follows  that  the  mean  height  of  France  does  not  ex¬ 
ceed  .  .  .  .  .  .  13G  toises, 

or  816  feet. 

The  Baltic,  Sariuatian,  and  Itussian  plains  arc  separated 
from  those  of  the  north  of  Asia  only  by  the  meridian  chain 
of  the  Oural.  It  is  for  this  reason  that  Herodotus,  who  w^as 
acquainted  with  the  connection  of  the  southern  extremity  of 
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the  Oural  in  the  country  of  the  Issidones,  called  the  whole  of 
Europe  to  the  north  of  the  Altai  Mountains,  Asia.  In  the 
neighbouring  region  of  the  Baltic  plains,  near  the  shores  of 
the  Baltic  Sea,  there  are  partial  elevated  masses  which  deserve 
particular  attention.  To  the  west  of  Dantzic,  between  that 
town  and  Butow,  at  the  point  where  the  shore  of  the  sea  ad¬ 
vances  much  to  the  north,  there  are  many  villages  situated  at  a 
height  of  400  feet ;  the  Thurmberg,  moreover,  the  measure¬ 
ment  of  which  has  given  rise  to  many  hypsometrical  contro¬ 
versies,  rises,  according  to  the  trigonometrical  observations 
of  Major  Baeyer,  to  1024  feet,  which  is  perhaps  the  greatest 
elevation  to  be  found  between  the  Harz  and  Oural.  It  is  sur¬ 
prising  that,  according  to  the  measurements  made  by  M. 
Struve  of  the  culminating  point  of  Livonia,  the  Munamaggi, 
this  mountain  rises  only  4  toises  higher  than  the  Thurmberg 
of  Pomerania  ;  while,  on  the  other  hand,  according  to  Captain 
Albrecht’s  chart,  the  greatest  depth  of  the  Baltic  Sea,  between 
Gothland  and  Windau,  is  not  more  than  167  toises,  a  mea¬ 
surement  almost  identical  with  that  of  the  Thurmberg. 

The  flat  countries  exclusively  European,  the  normal  height 
of  which  cannot  be  estimated  at  more  than  60  toises,  occupy, 
according  to  exact  measurements,  a  surface  nine  times  that 
of  France.  The  extraordinary  extent  of  this  low  region  is 
the  cause  of  the  mean  continental  height  of  all  Europe,  over 
an  extent  of  17,000  square  geographical  miles,  being  30  toises 
below  the  result  we  have  found  for  France.  As  to  the  rest, 
not  to  occupy  more  time  with  numbers,  M.  de  Humboldt  adds, 
that  an  important  consideration  in  the  study  of  the  general 
phenomena  of  geology  is,  that  the  elevated  masses,  over  ex¬ 
tensive  countries,  in  the  form  of  plateaux,  produce  an  entirely 
different  effect  on  the  elevation  of  the  centre  of  gravity  of 
the  volume  from  that  of  chains  of  mountains,  when  they  have 
the  same  importance  in  breadth  and  in  height.  While  the 
Pyrenees  produce  scarcely  the  effect  of  a  single  toise  on  the 
whole  of  Europe,  the  system  of  the  Alps,  which  cover  a 
surface  almost  quadruple  that  of  the  Pyrenees,  has  tlie  effect 
of  toises  ;  the  Iberian  peninsula,  with  its  compact  massive 
plateau  of  300  toises,  produces  the  effect  of  12  toises.  The 
plateau  just  named,  therefore,  has  an  effect  on  the  whole  of 
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Europe  four  times  more  considerable  than  the  system  of  the 
Alps.  This  result  of  calculations  is  the  more  satisfactory 
as  it  appears  to  be  deduced  without  reference  to  any  pre¬ 
vious  hypothesis. 

We  have  recently  acquired  many  new  ideas  respecting  the 
configuration  of  Asia.  The  effect  of  the  elevated  colossal 
masses  of  the  southern  portion  is  found  to  be  weakened,  since 
one-third  of  the  whole  continent  of  Asia,  a  portion  of  Siberia, 
which  aLne  exceeds  by  a  third  the  entire  surface  of  Europe,  does 
not  reach  a  normal  height  of  40  toises.  This  is,  likewise, 
the  height  of  Orenbourg,  on  the  northern  shore  of  the  Cas¬ 
pian  Sea.  T obolsk  does  not  attain  the  half  of  this  height, 
and  Casan,  which  is  five  times  more  distant  from  the  shore  of 
the  Icy  Sea  than  Berlin  is  from  the  Baltic,  is  scarcely  half 
the  height  of  the  last  mentioned  city.  In  Upper  Irtysch,  be¬ 
tween  Buktormensy  and  Lake  Saysan,  at  a  point  nearer  the 
Indian  than  the  Icy  Ocean,  M.  de  Humboldt  has  found  that 
the  plains  only  reached  a  height  of  about  800  feet ;  this,  how¬ 
ever,  has  been  called  the  plateau  of  Central  Asia,  and  is  not 
half  the  height  of  the  streets  of  the  city  of  Munich  above  the 
sea-level.  The  celebrated  plateau  between  Lake  Baikal  and 
the  Wall  of  China  (the  stony,  desert  of  Gobi  and  Cha-mo), 
which  the  Russian  academicians,  MM.  Bunge  and  Fuss,  have 
measured  with  the  barometer,  has  a  mean  height  of  only  660 
toises,  which  is  nearly  the  same  as  that  of  the  Miiggelsberg  at 
the  summit  of  the  Brocken.  There  is,  moreover,  in  the  centre 
of  this  plateau,  at  the  point  where  Ergi  is  situated  (lat.  45°  31') 
a  cauldron-shaped  depression,  the  bottom  of  which  descends 
to  400  toises,  that  is  to  say,  the  height  of  Madrid.  “  This  de¬ 
pression,”  says  M.  Bunge,  in  a  memoir  not  yet  published, 
“  is  covered  with  Halophytes  and  species  of  the  genus  Arundo, 
and,  according  to  the  tradition  of  the  Mongolians  who  ac¬ 
companied  us,  it  was  formerly  a  great  inland  sea.”  The 
two  extremities  of  this  ancient  inland  sea  are  bounded  by 
steep  rocks,  just  like  an  ordinary  sea,  in  the  neighbourhood  of 
Olonbaischan  and  Zukeldakan. 

The  surface  of  Gobi,  in  its  masses  of  uniform  elevation,  and 
from  the  south-west  to  north-west,  is  twice  tvs  large  as  that 
of  all  Germany,  and  will  raise  the  centre  of  gravity  of  Asia 
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20  toiscs  ;  while  the  Himalaya  and  the  Houen-lun,  which  is 
a  prolongation  of  the  Hindoo-Kho,  with  the  plateaux  of  Thibet, 
which  connect  the  Himalaya  with  the  Kouen-lun,  will  only  pro¬ 
duce  an  effect  of  56  toises.  In  the  examination  of  the  consi¬ 
derable  relief  between  the  plains  of  the  Indus  and  the  de¬ 
pressed  plateau  of  Tarim,  which,  on  leaving  Kaschgar,  in¬ 
clines  to  the  east  towards  Lake  Lop,  it  is  necessary  to  exa¬ 
mine  with  more  care  the  point  near  the  meridian  of  Kaylasa, 
and  the  two  sacred  lakes  of  Manasa  and  Ravana-Brada,  on 
leaving  which  the  Himalaya  no  longer  runs  from  east  to  west 
parallel  with  the  Kouen-lun,  but  takes  the  direction  from 
south-east  to  north-west,  and  reunites  at  the  projecting  ridgesof 
Tsun-ling.  The  altitudes  of  the  numerous  passes  of  Bamian, 
as  far  as  the  meridian  of  Tschamalari  (24,400  feet),  by  which 
Turner  reached  the  Thibetian  plateau  of  H’Lassa,  are  likewise 
known  for  an  extent  of  2 1''  of  longitude.  The  greater  part 
of  them  present  a  very  uniform  height  of  14,000  English  feet, 
or  2200  toises,  a  height  which  is  not  of  rare  occurrence  in  the 
passes  of  the  chain  of  the  Andes.  The  great  route  which  M. 
de  Humboldt  followed  from  Quito,  on  his  way  to  Cuen9a, 
was,  for  example,  at  Assuay  (Laderade  Cadlud),  and  without 
snow,  of  the  height  of  2428  toises,  that  is  to  say,  1400  feet 
higher  than  this  pass  of  the  Himalaya.  The  passes,  as  has 
been  stated,  give  the  mean  height  of  mountains. 

In  a  memoir  on  the  relations  betw'een  elevated  summits  or 
culminating  points,  and  the  height  of  mountain  chains,  ]\L 
de  Humboldt  has  demonstrated  that  the  chain  of  the  Pyre¬ 
nees,  calculated  from  twenty-three  passes,  was  50  toises  high¬ 
er  than  the  mean  chain  of  the  Alps,  although  the  culminating 
points  of  the  Pyrenees  and  the  Alps  were  in  the  proportion  of 
1  to  1  As  the  insulated  passes  of  the  Himalaya,  for  ex¬ 
ample,  the  Kiti-Gatc,  by  which  we  penetrate  into  the  plain 
of  the  Cashmere  goats,  rise  to  the  height  of  2620  toises,  jM. 
de  Humboldt  has  not  admitted  for  the  height  of  the  Himalayan 
chain  14,000  English  feet,  but  he  proposes  to  fix  it,  althongli 
perhaps  the  elevation  may  be  still  too  considerable,  at  15  500 
feet,  or  2432  toiscs.  The  plateau  of  the  three  I’hibcts  of 
Iscai’do,  Ladak,  and  ll’Lassa,  is  a  prominence  between  two 
chains  which  unite  with  each  other  (the  Himalaya  and  the 
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Kouen-Lun).  Mr  Vigne’s  travels  in  Baltistan,  which  have  just 
appeared,  the  journal  of  the  brothers  Gerard,  published  by 
Tiloyd,  as  well  as  the  recent  investigations  undertaken  in  India 
respecting  the  relative  height  of  perpetual  snow  on  the  Indian 
and  Thibetian  declivities  of  the  Himalaya,  have  demonstrated 
that  the  mean  height  of  the  Thibetian  plateaux  has  hitherto 
been  greatly  exaggerated.  In  his  work  entitled  “  Central 
Asia,”  of  which  only  a  few  pages  of  the  third  volume  have 
been  yet  printed,  and  which  will  be  accompanied  by  a  hypso- 
metrical  map  of  Asia  from  the  Phasis,  as  far  as  the  gulf  of 
Petcheli,  and  from  the  common  embouchures  of  the  Ob  and 
the  Irtysch  to  the  parallel  of  Delhi,  M.  de  Humboldt  thinks 
that  he  has  demonstrated,  by  bringing  together  a  multitude 
of  facts,  that  the  prominence  betw'een  the  Himalaya  and  the 
Kouen-Lun  (chains  which  form  the  southern  and  northern 
limits  of  Thibet),  does  not  rise  above  the  mean  height  of  1800 
toises,  and  that  it  is,  consecpiently,  200 ,  toises  low'er  than  the 
plateau  of  Lake  Titicaca. 

The  hypsometrical  configuration  of  the  Asiatic  continent 
is  perhaps  still  more  remarkable  for  its  plains  and  depres¬ 
sions,  than  for  its  colossal  heights.  This  continent  is  distin¬ 
guished  by  two  principal  characteristic  features ;  1st,  by  the 
long  series  of  meridian  chains,  which,  with  parallel  axes, 
but  alternating  with  each  other  (having  perhaps  been  pro¬ 
jected  comme  des  filons)  extend  from  Lake  Comorin,  opposite 
(  eylon,  to  the  shores  of  the  Icy  Sea,  in  a  uniform  direction 
from  south-south-east  to  north-north-west,  under  the  name  of 
Ghates,  the  Soliman  chain,  Paralasa,  Bolor,  and  Oural.  This 
alternating  situation  of  auriferous  meridian  chains  (Vigne  has 
recently  visited,  on  the  eastern  declivity  of  Bolos,  in  the  valley 
of  Basha,  in  Baltistan,  the  auriferous  sands  mined,  according 
to  the  Thibetians,  by  marmots,  and,  according  to  Herodotus, 
by  large  ants)  reveals  to  irsthis  law%  that  none  of  the  meridian 
chains  just  named,  between  64°  and  75°  of  longitude,  extend 
themselves  upon  the  adjoining  ones,  either  towards  the  east 
or  the  west,  and  that  each  of  these  longitudinal  elevations  does 
not  begin  to  shew  its  extent,  until  a  point  is  reached  w'here 
the  preceding  has  completely  disappeared.  2d,  Another  cha¬ 
racteristic  trait  in  the  configuration  of  Asia,  and  which  has 
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not  been  sufficiently  observed,  is  the  continuity  of  a  consider¬ 
able  elevation,  east  and  west,  between  35°  and  3G^°  of  lati¬ 
tude,  from  Takhialoudag,  in  ancient  Lycia,  as  far  as  the  Chinese 
province  of  Houpih,  an  elevation  thrice  intersected  by  meridian 
chains  (Zagros,  in  Western  Persia,  Bolos,  in  Affghanistan,  and 
the  chain  of  Assam,  in  the  valley  of  Dzangho)  from  the  west 
to  the  east  of  this  chain,  from  the  parallel  of  Dicearchus,  which 
is  at  the  same  time  that  of  Rhodes,  Taurus,  Elbrouz,  Hindou- 
Kho,  and  Kouen-Lun  or  A-Neoutha.  In  the  third  book  of  the 
geography  of  Eratosthenes,  we  find  the  first  germ  of  the  no¬ 
tion  of  a  chain  of  mountains  (Strabo,  xv.  p.  689,  Cas.)  run¬ 
ning  in  a  continuous  manner,  and  dividing  Asia  into  two 
parts.  Dicearchus  perceived  the  connection  between  the 
Taurus  of  Asia  Minor  and  the  snow-covered  mountains  of 
Asia,  which  had  acc^uired  so  much  celebrity  among  the  Cireeks 
by  the  false  accounts  of  those  who  had  accompanied  the 
Macedonians.  Importance  was  assigned  to  the  parallel  of 
Rhodes,  and  to  the  direction  of  this  endless  chain  of  moun¬ 
tains.  The  chlamyde  of  Asia  ought  to  be  found  further  on  under 
this  parallel  (Strabo,  xi.  p.  519),  and  perhaps,  says  Strabo,  a 
little  more  to  the  east  there  may  be  another  continent.  The 
Taurus  and  the  plateaux  of  Asia  Minor  disclosed  for  the  first 
time  to  the  Greek  philosophers  the  influence  of  height  on  tem¬ 
perature.  “  Even  in  the  southern  latitudes,’’  says  the  great 
geographer  of  Amasis,  (Strabo,  ii.  p.  73)  when  the  climate  of 
the  northern  coasts  of  Cappadocia  is  compared  with  that  of  the 
plains  of  Argaios,  situated  3000  stadia  further  south,  the 
inountains  and  alt  the  elevated  lands  are  cold,  even  when 
these  lands  consist  of  plains.”  Strabo  is  the  only  one  among 
Greek  authors  who  has  made  use  of  the  word  or 

mountain  plain. 

According  to  the  final  result  of  the  whole  of  M.  de  Hum¬ 
boldt’s  investigations,  the  maximum  assigned  by  Laplace  for 
the  mean  height  of  continents  is  too  considerable  by  two-thirds, 
lie  found  the  following  numerical  elements  for  the  three 
(juarters  of  the  world  which  have  been  the  object  of  his  cal¬ 
culations  (Africa  not  yet  presenting  a  sufficient  number  of 
data  to  be  included). 
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Europe,  105  toises  (205  metres). 

North  America,  117  ...  (228  ...  ). 

South  America,  177  ...  (345  ...  ). 

Asia,  180  ...  (351  ...  ). 

For  the  whole  of  the  new  continent  we  have  146  toises 
(285  metres),  and  for  the  height  of  the  centre  of  gravity  of  the 
volume  of  all  the  continental  masses  (Africa  excepted)  above 
the  level  of  the  present  seas,  157.8  toises  or  307  metres. 

Von  Hoff,  who  has  measured  with  extreme  accuracy  1076 
different  points,  the  greater  part  of  them  in  the  mountainous 
portion  of  Thuringia,  over  an  extent  of  224  square  geographical 
miles,  estimates  that  there  are  about  five  heights  for  each 
square  mile,  but  that  these  heights  are  unequ.ally  scattered. 
M.  de  Humboldt  has  asked  Von  Hoff,  always  for  the  purpose 
of  verifying  Laplace’s  hypothesis  respecting  the  mass  of  con¬ 
tinents,  to  calculate  the  mean  height  of  the  hypsometrical 
measurements  Avhich  he  has  made.  Tliis  philosopher  has  found 
it  to  be  166  toises,  that  is  to  say,  8  toises  more  than  the  result 
at  which  M.  de  Humboldt  had  arrived.  AVe  ought  thence  to 
conclude,  that,  since  a  very  mountainous  country  of  Thuringia 
was  measured,  tlie  number,  157  toises,  or  942  feet,  is  a  limit 
rather  too  high  than  too  low. 

In  the  certainty  in  which  we  now  are  respecting  the  pro¬ 
gressive  and  partial  rising  of  Sweden  (one  of  the  most  im¬ 
portant  facts  in  physical  geography,  for  a  knowledge  of  which 
Ave  are  indebted  to  M.  de  Buch),  Ave  may  suppose  that  the 
centre  of  gravity  Avill  not  ahvays  continue  the  same.  At  the 
same  time,  considering  the  smallness  of  the  masses  Avhich  are 
raised  and  the  Aveakness  of  the  subterranean  forces  in  action, 
it  may  be  presumed,  regarding  such  variations,  that  they  Avill 
in  a  great  measure  compensate  each  other,  and  that  the  posi¬ 
tion  of  the  centre  of  gravity  above  the  ocean  will  not  bo  much 
changed ;  but  a  ncAV  circumstance,  Avhich  appears  to  result 
from  the  numerical  calculations  of  this  hypsometrical  labour, 
is,  that  the  smallest  heights  in  our  hemisphere  belong  to  the 
continental  masses  of  the  north.  Thus  Ihu’ope  has  furnished 
105  toises.  North  America  117  toises.  The  prominent  cha¬ 
racter  of  Asia  between  28^  and  40^  of  latitude  compensates 
the  subtractiA'e  effect  of  the  lower  portions  of  Siberia.  Asia 
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and  South  America  give  180  and  177  toises.  We  thus  read, 
so  to  speak,  in  these  numbers,  in  what  portions  of  the  surface 
of  our  globe  vulcanism,  that  is  to  say,  the  reaction  of  the 
interior  on  the  exterior,  has  been  felt  with  greatest  intensity 
in  the  ancient  soulevements.  {V Institute  5th  Jan.  1843  p.  4.) 


Notice  of  the  Great  Explosion  at  Dover.  Contained  in  a 
Letter  to  the  Earl  of  CAXHCAnx,  by  Captain  Sxuarx,  7th 
Royal  Fusiliers.  Communicated  by  Lord  Greenock. 

Dover,  2CJ/i  January  1843. 

My  Dear  Lord, — An  operation  in  engineering  was  success¬ 
fully  performed  near  Dover  to-day,  which,  from  its  magnitude 
and  novelty,  must  be  a  subject  of  deep  interest  to  every  person 
acquainted  in  the  least  degree  with  practical  science.  It  was 
the  removal  of  an  enormous  mass  of  the  cliff  facing  the  sea, 
which  formed  an  obstruction  to  the  line  of  railroad.  To  give 
you  a  distinct  idea  of  its  position,  it  may  be  necessary  to  in¬ 
form  you,  that  a  portion  of  the  cliff  which  was  penetrated  by 
the  tunnel  made  through  Shakspeare's  Cliff  gave  way  about 
two  years  ago.  About  fifty  yards  of  the  tunnel  were  carried 
aw'ay,  and  a  clear  space  w'as  so  formed  for  the  line  of  railroad, 
with  the  exception  of  a  projecting  point,  which,  prior  to  the 
slip  alluded  to,  was  the  extremity  of  the  part  of  the  cliff  pierced 
by  the  tunnel,  and  to  remove  which  was  the  object  of  the  ope¬ 
ration  in  question.  Mr  Cubitt  is  the  engineer,  under  whose 
management  it  took  place.  The  expense  of  clearing  it  away 
by  the  tedious  process  of  manual  labour,  would  have  exceeded 
L.12,000,  and  this  consideration,  as  well  as  the  time  that 
w  ould  have  been  lost,  induced  him  to  try  the  bold  experiment 
of  blowing  it  away  with  gunpowder.  It  cannot  be  denied, 
that  there  was  apparent  danger  in  the  undertaking,  for  the 
weight  of  the  mass  to  be  removed  was  estimated  at  2,000,000 
tons,  and  the  quantity  of  powder  used  w'as  more  than  eight 
tons,  or  18,000  lbs.  12,000  lbs.  was  the  quantity  used  in 
blowing  up  the  fortifications  of  Bhurtporc,  and  this,  I  believe, 
was  the  greatest  explosion  that  ever  (previously)  took  place 
for  any  single  specific  object.  I  had  several  opportunities  of 
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seeing  the  pi’eparations  for  this  grand  event.  The  front  of 
the  projection  was  al)Out  100  yards  wide  ;  this  front  was 
j)iereed  with  a  tunnel  about  six  feet  in  height,  and  three  in 
breadth  ;  three  shafts  equidistant  froiTi  each  other  and  from 
the  entrances  to  the  tunnel,  were  sunk  to  the  depth  of  seven¬ 
teen  feet,  and  galleries  were  run,  one  from  each  shaft,  paral¬ 
lel  with  each  other,  and  at  right  angles  with  the  line  of  the 
tunnel.  These  galleries  varied  in  length,  the  longest  having 
been  20  feet,  the  shortest  12  feet,  and,  at  their  extremities, 
chambers  were  excavated  in  a  parallel  direction  with  the  tun¬ 
nel.  The  following  rude  sketch  may  give  a  clearer  idea  of  it. 


7  _ _ 2  __  _ _  _ 2  _ _ ' 


1.  The  Tunnel.  2.  The  Shaft;?.  »‘J.  The  Galleries.  4,  The  Chambers. 

In  the  chambers,  the  powder  was  deposited  in  three  nearly 
equal  quantities ;  it  was  done  up  in  50  lb.  bags,  and  the  pro- 
])ortion  in  each  chamber  was  contained  in  a  wooden  case 
nearly  as  large  as  the  chamber  itself.  Ignition  was  commu¬ 
nicated  by  means  of  a  voltaic  battery.  Conductors  1000  feet 
in  length  were  passed  over  the  cliff,  one  to  each  chamber,  and 
the  electric  fluid  was  communicated  in  a  shed  built  for  the 
))urpose  on  the  top  of  the  cliff  about  fifty  yards  from  the  edge. 
The  explosion  was  conducted  by  Lieutenant  Hutchinson,  R.  E., 
who,  you  may  recollect,  was  engaged  under  General  Paisley, 
in  blowing  up  the  wreck  of  the  Royal  George.  Two  o’clock 
p.M.  of  this  day,  the  tide  being  then  at  its  lowest  ebb,  was 
fixed  on  for  the  explosion  to  take  place.  The  arrangements 
were  the  best  that  could  be  made  to  preserve  order,  and  as  far 
as  po.ssible  prevent  danger.  A  space  was  kept  clear  by  a  cor¬ 
don  of  the  artillei’y,  and  the  following  programme  was  issued  : 

Signals,  January  26.  1843. 

lit,  Fifteen  minutes  before  firing,  all  the  signal  flags  will  be  hoisted. 

2d,  Five  minutes  before  firing,  one  gun  will  be  fired,  and  all  the  flags 
will  be  hauled  down. 

3d,  One  minute  before  firing,  two  guns  will  be  fired,  and  all  the  flags 
except  that  on  the  point  which  is  to  be  blasted)  will  be  hoisted 
again. 
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These  signals  were  given  exactly  at  the  specified  time,  and 
when  the  expected  moment  arrived,  a  deep  subterranean 
sound  was  heard,  a  violent  commotion  was  seen  at  the  base 
of  the  cliff,  and  the  whole  mass  slid  majestically  dov>  n,  form¬ 
ing  an  immense  debris  at  the  bottom.  The  success  of  the 
undertaking  equalled  the  most  sanguine  hopes,  and  exceeded 
the  expectations  of  all.  It  was  a  splendid  triumph  of  skill, 
and  reflects  the  highest  credit  on  Mr  Hutchinson  and  Mr 
Cubitt. 

Sir  John  Herschel  also  gives  an  account  of  this  in 

the  following  letter,  addressed  to  the  Editor  of  the  Athenaeum : — 

Having  witnessed  the  great  explosion  at  Dover,  on  Thursday  the  26th, 
from  tlie  summit  of  the  cliff  next  adjoining  it  to  the  southward,  and  from 
the  nearest  point  to  which  any  access  was  permitted,  I  would  gladly 
place  on  record,  in  your  valuable  journal,  some  features  of  its  magnifi¬ 
cent  operation,  which  struck  me  at  the  time  as  extremely  remarkable, 
and  which  have  not,  I  think,  been  adequately  placed  before  the  public  in 
any  account  that  I  have  seen.  These  features  arc,  the  singular  and  al¬ 
most  total  absence  of  all  those  tumultuous  and  noisy  manifestations  of 
power  which  might  naturally  he  expected  to  accompany  the  explosion  of 
so  enormous  a  quantity  (19,000  lb.)  of  gunpowder,  and  which  fonned,  I 
have  no  doubt,  the  chief  attraction  of  many  who  came  from  great  distances 
to  witness  it, — viz.  noise,  smoke,  earthquake,  and  fragments  hurled  to  vast 
distances  through  the  air. 

Of  the  noise  accompanying  the  immediate  explosion,  I  can  only  de¬ 
scribe  it  as  a  low  murmur,  lasting  hardly  more  than  half  a  second,  and  so 
faint,  that  had  a  companion  at  niy  elbow  been  speaking  in  an  ordinari- 
tone  of  voice,  I  doubt  not  it  would  have  passed  unheeded.  Xor  was  the 
fall  of  the  cliff  (nearly  400  feet  in  height,  and  of  which  no  less  than 
400,000  cubic  yards  were,  within  an  interval  of  time  hardly  exceeding  ten 
seconds,  distributed  over  the  beach,  on  an  area  of  18  acres,  covered  to  an 
average  depth  of  14  feet,  and  in  many  parts  from  30  to  50)  accompanied 
with  any  considerable  noise,  certainly  with  none  which  attracted  njy  own 
attention,  or  that  of  several  others  similarly  stationed,  with  whom  I  after¬ 
wards  compared  notes.  A  pretty  fresh  breeze  from  the  south-west  might 
be  regarded  as  influential  in  wafting  it  away,  were  it  not  that  the  fall  took 
place  under  the  lee  of  the  cliff  on  whose  edge  we  were  stationed. 

The  entire  absence  of  smoke  was  another  and  not  less  remarkable  fea¬ 
ture  of  the  phenomenon.  Much  dust,  indeed,  curled  out  at  the  borders  of 
the  vast  rolling  and  undulating  mass,  which  spread  itself  like  a  semi-fluid 
body,  thinning  out  in  its  progress ;  but  this  subsided  instantly ;  and  of  true 
smoke  there  was  absolutely  not  a  vestige.  Every  part  of  the  surface  was 
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immediately  and  clearly  seen — the  prostrate*  flagstaff  ( speedily  re-erected 
ill  the  place  of  its  fall) — the  broken  turf  which  a  few  seconds  before  had 
been  quietly  growing  at  the  summit  of  the  cliff,  and  every  other  detail  of 
that  extensive  field  of  ruin,  were  seen  immediately  in  all  their  distinct¬ 
ness.  Full  in  the  midst  of  what  appeared  the  highest  part  of  the  expand¬ 
ing  mass,  while  yet  in  rapid  motion,  my  attention  was  attracted  by  a  tu¬ 
multuous  and  somewhat  upward-swelling  motion  of  the  earth,  whence  I 
fully  expected  to  sec  burst  forth  a  volume  of  pitchy  smoke,'and  from  which 
my  present  impression  is,  that  gas,  purified  from  carbonaceous  matter  in 
jHinsing  through  innumerable  fissures  of  cold  and  damp  material,  was  still  in 
progress  of  escape  ;  but,  whether  so  or  not,  the  remark  made  at  the  mo¬ 
ment  is  sufficient  to  prove  the  absence  of  any  impediment  to  distinct  vi¬ 
sion. 

.\s  regards  the  amount  of  tremor  perceived,  I  must  confess  having 
speculated  with  some  little  anxiety  on  the  probable  stability  of  the  abrupt 
and  precipitous  ridge  on  which  1  stood  ;  and  might,  therefore,  have 
somewhat  underrated  the  exceedingly  trifling  movement  which  actually 
reached  that  point,  and  which  I  think  I  have  felt  surpassed  by  a  heavj' 
waggon  passing  along  a  paved  street.  The  impression,  slight  as  it  was, 
was  single  and  brief,  and  must  have  originated  with  the  first  shock  of  the 
powder,  and  not  from  the  subsequent  and  prolonged  rush  of  the  ruins, 
which  I  can  positively  saj’  communicated  no  perceptible  tremor  whatever, 

I  have  not  heard  of  a  single  scattered  fragment,  flying  out  as  a  projectile, 
in  any  direction ;  and  altogether  the  whole  phenomenon  was  totally  un¬ 
like  any  thing  which,  according  to  ordinary  ideas,  coidd  have  been  sup¬ 
posed  to  arise  from  the  action  of  gunpowder.  Strange  as  it  may  seem^ 
this  contrast  between  the  actual  and  the  expected  effects,  gave  to  the 
whole  scene  a  character  rather  of  siddimc  composure  than  of  headlong 
violence,  of  graceful  ease  than  of  struggling  effort.  How  quietly,  in  short, 
the  gigantic  power  employed  performed  its  work  may  be  gathered  from 
the  fact,  that  the  operators  themselves  who  discharged  the  batteries  were 
not  aware  that  they  had  taken  effect,  but  thought  the  whole  afliiir  a  fail¬ 
ure,  until  re-assured  by  the  shout  which  hailed  its  success. 

The  remarkable  absence  of  noise  and  tremor  which  characterized  this 
operation  is  explained  by  the  structure  of  chalk  as  a  material,  and  by  the 
rifty  state  of  the  clifT  as  a  body.  Of  all  substances,  perhaps,  chalk  is  the 
worst  adapted  for  conveying  sound,  and  the  best  for  deadening  the  vibra¬ 
tion  propagated  through  it  by  a  heavy  blow.  The  initial  hammer-like  im¬ 
pulse  of  the  newly-created  gas  on  the  walls  of  the  chambers  of  the  mines 
(of  which  it  must  be  recollected  there  were  three,  simultaneously  explo¬ 
ded)  was  doubtless  thus  deadened  by  traversing  at  least  75  feet  of  chalk, 
even  in  the  shortest  direction,  or  line  of  least  resistance  and  this  must 
have  taken  place  before  the  mass  could  have  been  sensibly  moved  from 

*  It  lias  been  stated,  that  the  flagstaff  continued  erect,  but  this  (if  I  can  credit 
the  disliiiet  evidence  of  my  own  senses)  is  incorrect. 
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its  scat  by  the  expansive  force  generated,  wliich,  however  vast,  proved 
incapable  (as,  indeed,  it  was  expressly  provided  it  should  be)  to  commu¬ 
nicate  to  its  enormous  load  any  grcatci  velocity  than  barely  sufficient  to 
rift  and  bulge  it  outwards,  leaving  gravity  to  do  the  rest.  Nothing  can 
place  in  a  more  signal  light  the  exactness  of  calculation  which  (basing  it¬ 
self  on  a  remarkably  simple  rule,  the  result  of  long  practical  experience) 
could  enable  the  eminent  engineer  (Mr  Cubitt),  by  whom  the  whole  ar¬ 
rangements  are  understood  to  have  been  made,  so  completely  to  task  to 
its  utmost  every  pound  of  powder  employed,  as  to  exhaust  its  whole  effort 
in  useful  work — leaving  no  superfluous  power  to  be  wasted  in  tl»e  produc¬ 
tion  of  useless  uproar  or  mischievous  dispersion,  and  thus  saving  at  a  blow 
not  less  than  L.7,000  to  the  railway  company. — I  have  the  honour  to  be, 
&c.  J.  F.  W.  Herschel. 

Collinywood,  Jan.  31,  1843. 


Oh  the  Introduction  into  Scotland  of  Granite,  for  Ornamental 
Purposes,  by  Messrs  Macdonald  and  Leslie  of  Aberdeen. 
By  Professor  Traill,  F.R.S.E.,  M.W.S.,  &c.*  Communi¬ 
cated  by  the  Author. 

The  first  idea  of  employing  the  refractory,  but  enduring, 
material,  granite,  in  sculpture  appears  to  be  due  to  the  ancient 
Egyptians.  Those  who  have  enjoyed  opportunities  of  exa¬ 
mining  their  colossal  buildings  have  acknowledged  the  preci¬ 
sion,  and  even  delicacy,  of  the  figures  and  ornaments,  with 
which  that  ingenious  people  contrived  to  enrich  their  archi¬ 
tecture.  Specimens  of  their  sculpture  in  granite,  which  have 
for  3000  years  resisted  the  action  of  the  elements,  and  the 
yet  more  destructive  influence  of  barbarous  invaders,  still 
astoni.sh  us  by  the  high  polish  of  their  surfaces,  and  the  deli¬ 
cate  finish  of  their  details.  Even  a  visit  to  the  Egyptian  Sa¬ 
loon  of  the  British  Museum,  will  prove  that  in  accuracy  of  mus¬ 
cular  delineation,  and  in  the  communication  of  absolute  fleshi¬ 
ness  to  the  lips  and  features  of  some  of  the  figures  there  pre¬ 
served,  the  ancient  Egyptians  evinced  a  high  perfection  in 
the  art  of  sculpture,  in  a  material  of  the  most  imperishable 
kind,  on  which  few  succeeding  artists  have  ventured  to  em¬ 
ploy  the  chisel. 


*  Bead  to  the  Wernerian  Society  ICth  March  1842. 
VOL.  XXXIV.  NO.  LXVIII. — APRIL  1843. 
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In  our  own  times,  the  fabrication  of  slabs,  pedestals,  and 
vases,  in  hard  porphyries,  and  in  granite,  has  been  carried  to 
great  perfection  in  Sweden.  The  quarries  of  Blyberg  at  Elfda* 
len,  for  many  years,  have  furnished  materials  for  Swedish  inge¬ 
nuity  and  skill.  The  elegantforms  and  high  finish  of  theirworks 
in  those  refractory  materials  have  contributed  greatly  to  the 
splendour  of  the  Swedish  Capital,  and  are  known  and  admired 
over  Europe.  Yet,  though  our  own  mountains  yield  no  less  beau¬ 
tiful  and  durable  materials,  it  is  surprising  how  long  we  have  re¬ 
mained  without  any  attempt  to  apply  them  to  the  purposes  of  or¬ 
namental  art.  It  is  true,  that,  for  more  than  half  a  century, 
Aberdeen  has  exhibited  a  city  chiefly  built  of  blocks  of  hewn 
granite  ;  that  more  lately,  this  same  material  has  been  employ¬ 
ed  in  the  construction  of  Waterloo  Bridge  in  London,  and  in 
a  few  other  works ;  and  that  Cornish  granite  appears  in  the 
pedestals  of  a  few  statues  in  some  of  our  towns.  But  the 
idea  of  giving  a  polish,  equal  to  that  of  ancient  Egypt,  to  our 
granite  in  works  of  considerable  size,  of  introducing  this  splen¬ 
did  material  as  a  domestic  ornament  in  our  halls  and  saloons, 
and  as  lasting  memorials  of  departed  worth  in  our  cemeteries,  is 
undoubtedly  due  to  two  citizens  of  Aberdeen,  Messrs  Macdo¬ 
nald  and  Leslie,  who  carry  on  extensive  works  in  that  town  ; 
where  the  grey  granite  of  Aberdeen,  and  the  rich  red  granite 
of  Peterhead,  ai*e  cut  into  an  endless  variety  of  ornamental 
articles,  which  receive  the  highest  polish. 

A  late  visit  to  their  establishment  convinced  me,  that  these 
gentlemen  have  reduced  to  practice  the  diflicult  problem  of 
giving  any  required  form  to  so  stubborn  a  material  as  granite, 
and  of  communicating  to  its  surface  an  exquisite  polish,  which 
shew  it  to  be  well  suited  for  domestic  ornament,  and  as  a  su¬ 
perb  decoration  for  the  abodes  of  rank  and  opulence.  The 
rich  warm  tint  of  the  Peterhead  granite,  in  particular,  will 
harmonize  better  with  the  gilded  ornaments  and  gorgeous 
hangings  of  a  modern  gallery  or  superb  saloon,  either  as  tables 
or  as  pedestals  for  works  of  art,  than  furniture  made  of  the 
most  costly  woods,  or  even  than  the  snowy  marble  of  Car¬ 
rara. 

For  monumental  work,  this  enduring  material  possesses  ad¬ 
vantages  over  the  best  marble.  In  our  climate,  the  effects  of 
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rain,  sudden  frosts,  and  succeeding  thaws  are  soon  perceptible 
on  Carrara  marble,  or  any  other  kind  exposed  freely  to  the 
weather.  Marble  thus  soon  loses  its  glossy  surface,  it  con¬ 
tracts  greenish  stains  from  the  vegetation  of  minute  Byaai,  and 
inscriptions,  in  a  few  years,  from  these  causes,  become  ille¬ 
gible.  The  polished  granite  of  Aberdeenshire  retains  its  po¬ 
lish  most  perfectly  under  all  atmospheric  changes,  does  not 
contract  any  stain  from  vegetation  ;  and,  unless  wantonly 
mutilated,  will  transmit  the  inscription  engraven  on  it  to  dis¬ 
tant  ages.  The  sharpness  of  the  Egyptian  hieroglyphics, 
carved  in  a  very  similar  rock  3000  years  ago,  at  this  day,_proves 
the  durability  of  granite  carving.  A  beautiful  cenotaph  of 
red  granite,  from  the  works  of  Messrs  Macdonald  and  Leslie, 
has  been  exposed  to  all  the  vicissitudes  of  our  changeable  cli¬ 
mate,  for  six  or  seven  years,  in  the  church-yard  of  Falkirk, 
and  appears  in  the  full  lustre  of  its  original  polish,  as  if  it 
were  erected  yesterday. 

Fine  specimens  of  granite  monuments  by  the  same  artists 
may  be  seen  in  the  noble  new  cemetery  at  Glasgow,  which  are 
chaste  in  design,  beautiful  in  execution,  and  seem  calculated  to 
bid  defiance  to  every  destroying  influence,  except  wilful  injury. 

On  visiting  the  establishment  of  Messrs  Macdonald  and 
Leslie  at  Aberdeen,  I  saw  several  finished  specimens,  and 
many  works  of  this  material  in  progress,  as  I  was  conducted 
through  the  different  departments,  by  the  intelligent,  and  most 
respectable  head  of  this  interesting  and  new  employment  of  na¬ 
tional  art  and  industry. 

The  grey  granite  is  of  a  close  grain,  and  contains  more  mica 
than  the  red.  It  is  brought  from  quarries  on  the  Dee,  a  short 
way  above  Aberdeen.  The  red  granite  is  of  a  larger  grain, 
abounding  in  felspar  and  in  quartz,  intermingled  with  small 
specks  of  mica,  and  bears  a  strong  resemblance  to  the  syenitic 
rock,  of  which  the  finest  ancient  Egyptian  monuments  are  fa¬ 
bricated.  This  comes  from  the  vicinity  of  Peterhead,  and  is 
brought  byseato  the  works.  Both  are  susceptible  of  afinepolish, 
which  they  retain  unimpaired  by  the  weather.  Blocks  of  almost 
any  size  may  be  obtained  free  of  flaws  or  imperfections.  In 
the  sawing  room,  several  blocks  were  then  under  the  machines, 
which  are  moved, by  a  14-horse  power  steam-engine.  I  observed 
one  block,  10  feet  long,  cutting  into  6  or  8  slabs.  The  saws 
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are,  as  usual  in  such  works,  of  soft  iron-plates,  secured  in  a 
fiMine ;  and  operate  on  the  stone  by  means  of  quartz-sand  and 
water,  applied  as  in  slicing  marble.  No  emery  is  requisite  in 
those  operations,  the  particles  of  siliceous  sand  being  sufficient 
to  cut  the  quartz,  the  hardest  material  in  the  granite.  Fre¬ 
quently  14  saws  are  used  in  a  single  frame  ;  and  occasionally 
they  have  had  as  many  as  18  employed  at  once  on  a  single 
block  of  stone.  The  progress  of  the  work,  of  course,  is  slow ; 
it  requiring  a  whole  day  to  cut  a  groove  two-thirds  of  an  inch 
in  depth  in  the  granite.  The  slabs,  when  cut,  are  polished  by 
moving  one  over  the  other,  by  appropriate  machinery  ;  siliceous 
sand  being  first  interposed,  and  then  emery  of  various  degrees 
(if  fineness,  until  the  requisite  degree  of  lustre  is  obtained. 

The  first  dressing  of  the  granite  blocks  into  parallelopipeds, 
cylindrical  masses  or  other  curved  forms,  is  performed  by 
hand-picks,  with  short  handles,  and  heads  about  4  pounds  in 
u  eight ;  which  the  workmen,  from  long  habit,  wield  with  sur- 
l)rising  accuracy.  The  surfaces  are  then  reduced  to  a  regular 
form  by  means  of  well  tempered  chisels,  urged  by  iron  mallets ; 
the  chisels  require  a  very  particular  temper,  which  must  be 
neither  very  hard  nor  very  soft,  else  they  would  either  lose 
their  edge  by  chipping,  or  fail  to  cut  the  stone.  I  observed 
that  they  frequently  require  sharpening  in  the  more  delicate 
kinds  of  work.  The  chisel  is  held  by  the  workman  very  ob- 
licpiely  to  the  surface  of  the  stone,  and  he  separates  very  small 
particles  at  a  time. 

I  have  already  described  the  polishing  of  plane  surfaces. 
Circular  forms,  such  as  stehe,  frusta  of  columns,  as  pedestals 
for  busts,  vases,  and  the  like,  are  fixed  in  well-contrived 
lathes,  and  are  whirled  round  by  machinery,  while  the  sand 
and  emery  are'applied  to  their  surfaces  by  means  of  thick 
jdates  or  bars  of  iron,  previously  forged  to  their  various  cur¬ 
vatures,  when  they  are  not  cylindrical. 

I  saw  a  large  vase,  about  4  feet  in  diameter,  prepared  by 
the  chisel  for  the  process  of  polishing.  Its  graceful  curves 
were  beautifully  and  accurately  cut  by  the  chisel ;  the  iron 
bars,  1  or  1^  inch  in  thickness,  neatly  forged  to  its  vai’ious 
curves,  lay  beside  it  ready  to  be  applied,  when  it  Avas  fixed  in 
the  lathe. 

In  the  war<>rooms  were  many  finished  articles  of  great 
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beauty  and  elegance,  such  as  well  executed  pedestals  for  busts 
or  vases,  of  red  and  grey  granite  ;  chimney  pieces  of  the  same 
material,  numerous  slabs,  tables  and  seats  for  halls,  and  beau¬ 
tiful  vases,  in  a  considerable  variety  of  forms,  rivalling  those 
of  classic  Italy  in  shape,  mural  tablets  for  monuments,  and 
some  altar-formed  tombs  of  magnificent  size.  These  last 
were  made  to  order.  Some  of  the  chimney-pieces  are  intend¬ 
ed  for  the  Earl  of  Lauderdale’s  residence,  Thirlstane  Castle, 
and  some  of  the  slabs  for  Sir  Robert  Peel,  &c.  &c. 

I  was  surprised  at  the  neatness  of  the  lettering  on  all  the 
monuments  ;  and  saw  the  men  at  work.  The  monument  is  first 
finished  in  other  respects :  the  letters  are  carefully  traced  with 
a  dark  or  light  crayon,  according  to  the  colour  of  the  stone,  and 
the  workman  traces  the  outline  of  the  letter  on  the  stone  by 
light  strokes  of  a  fine-edged  chisel,  held  nearly  vertically ; 
deepens  the  lines  by  a  succession  of  similar  blows,  while  the 
chisel  is  held  very  obliquely,  removing  the  stone  in  the  state 
of  powder,  so  as  to  avoid  chipping.  Roman  capitals  are  thus 
easily  formed  ;  but  I  saw  old  English,  or  German  letters,  wdth 
a  superfluity  of  curved  lines,  carved  on  the  granite  with  equal 
precision. 

But  the  most  remarkable  work  which  I  saw  in  this  estab¬ 
lishment  was,  the  neatly  finished  statue  of  the  late  Duke  of 
Gordon,  intended  to  be  erected  in  one  of  the  streets  of  Aber¬ 
deen.  It  is  11  feet  high,  of  a  single  block  of  granite.  This 
statue  was  modelled  by  Mr  Thomas  Campbell,  the  sculptor  ; 
and  has  been  transferred  from  the  model  to  the  granite  by 
Messrs  Macdonald  and  Leslie.  Two  men  were  at  work  on 
the  drapery,  at  the  period  of  my  visit.  They  worked  with 
fine  chisels,  held  very  obliquely,  and  urged  on  by  iron  mallets 
of  two  or  three  pounds  in  weight.  The  attitude  of  this  statue 
is  simple,  and  the  features  are  said  to  be  very  like  the  original. 
This,  which  may  be  considered  as  the  first  specimen  of  a  Bri¬ 
tish  statue  of  a  single  block  of  granite,  in  emulation  of  the 
durable  monuments  of  ancient  Egypt,  is  a  memorial  by  the 
County  to  the  late  noble  and  gallant  Officer ;  and,  when  erected, 
will  be  a  distinguished  ornament  to  Aberdeen. 

Another  great  public  work,  executed  by  the  same  artists,  is 
already  erected  in  that  town.  In  1842,  the  splendid  public 
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markets  of  Aberdeen,  excelled  by  none  in  Europe  in  elegance, 
were  first  opened.  The  great  saloon,  containing  the  fruit  and 
vegetable  market,  a  magnificent  hall  300  feet  in  length  by 
100  feet  in  breadth,  has  within  it  a  noble  fountain  of  highly 
polished  Peterhead  granite.  An  octagonal  basin,  constructed 
of  polished  blocks,  stands  about  one-third  the  length  of  the 
hall  from  the  southern  extremity.  From  the  centre  of  this 
basin,  rises  a  shaft  10  feet  high,  supporting  two  circular  cups 
or  shallow  vases,  one  placed  over  the  other.  The  lowermost 
is  formed  out  of  a  single  block,  7  feet  3  inches  in  diameter  ; 
and  the  upper  has  about  half  that  width.  A  constant  jet  of 
water  rises  from  the  centre  of  the  upper  cup,  flows  over  its 
edges  into  the  lower  vase,  which  also  overflows,  in  a  thin  sheet 
of  limpid  water,  into  the  basin  below  ;  whence  Avater  is  drawn 
for  all  the  purposes  of  the  market.  I  have  seen  no  fountain 
in  Britain  so  fine  as  this.  It  resembles  in  form,  and  surpas¬ 
ses  in  material,  the  finest  fountains  1  saw  in  Sjuxin  :  yet  it 
was  erected  by  Messrs  Macdonald  and  Leslie  for  L.200. 

The  same  artists  are  at  this  moment  engaged  in  executing 
a  similar  fountain  for  Lord  Prudhoe,  Avhich,  I  understand,  will 
cost  about  L.200. 

Indeed,  considering  the  difficulty  of  working  so  hard  a  ma¬ 
terial,  I  was  surprised  at  the  moderation  of  their  prices,  for 
articles  produced  at  their  interesting  establishment. 

For  instance  : — 

1.  A  hall-table  slab  of  polished  granite,  measuring  4  feet 
long  by  21i  inches  wide,  costs  L.4,  15s. 

It  may  be  stated,  that  slabs  may  be  furnished,  of  any  re¬ 
quired  size,  for  from  12s.  to  14s.  for  each  square  foot  of  sur¬ 
face. 

2.  Pedestals  for  busts,  square  or  columnar,  with  plinth,  and 
an  ovolo  Avhen  columnar,  of  the  usual  size,  for  L.IO. 

3.  Mural  monumental  tablets,  with  vase,  trusses,  &c.,  from 
L.6  to  L.9,  according  to  the  size. 

4.  Mural  tablets,  with  base,  cornice,  and  pedimented  top, 
from  L.IO  to  L.12. 

lettering,  of  the  usual  size,  is  charged  4s.  6d.  per  dozen  of 
letters. 

5.  An  elegant  Tazza-formed  vase,  of  classic  shape,  4  feet 
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9  inches  in  diameter,  and  standing  2  feet  9  inches  high  on  a 
beautiful  pedestal,  costs  L.40. 

6.  They  have  also  executed  columns  of  granite  for  halls 
and  vestibules,  at  prices  equally  reasonable,  in  proportion  to 
the  size  and  style  of  decoration.  But  of  all  the  purposes  to 
which  they  have  hitherto  applied  the  granite,  it  seems  espe¬ 
cially  suitable  for  monuments  of  every  kind,  both  from  the 
beauty  of  the  highly  polished  material,  and  its  imperishable 
nature  under  all  vicissitudes  of  the  weather. 

The  extent  and  perfection  to  which  these  gentlemen  have 
carried  the  working  of  this  very  refractory  but  beautiful  stone, 
may  be  considered  as  forming  an  era  in  British  art ;  and  re¬ 
quire  only  to  be  more  generally  known,  to  be  appreciated  and 
encouraged  by  public  taste  and  munificence. 

13  Gloucester  Place,  Edinburgh,  March  18,  1843. 

Researches  on  the  Comparative  Anatomy  of  the  Chimpanzee. 

By  M.  Vkolik.* 

If,  in  the  natural  sciences,  the  study  of  facts  ought  to  serve 
as  the  basis  of  general  views  and  as  the  means  of  appreciating 
natural  phenomena  taken  as  a  whole,  the  investigations  un¬ 
dertaken  with  the  view  of  throwing  light  upon  some  particu¬ 
lar  points  of  science,  and  supporting  in  some  way  or  other  a 
special  object,  deserve  more  than  ordinary  .attention.  The 
physical  sciences  geology  and  botany,  present  us  with  nume¬ 
rous  examples  of  these  monographs,  many  of  which  have  been 
the  means  of  acquiring  the  highest  reputation  to  their  authors. 
Zoology,  and,  in  particular,  Comparative  Anatomy,  are  less 
rich  in  works  of  this  description ;  it  is  therefore  a  duty  to  no¬ 
tice  particularly  works  w'hich,  like  M.  Vrolik’s  Researches  on 
the  Comparative  Anatomy  of  the  Chimpanzee,  combine  a  profound 
study  of  the  subject  with  new  views  and  ingenious  specula¬ 
tions  ;  the  more  especially  when,  in  addition  to  these  recom¬ 
mendations,  the  mode  of  execution,  the  form,  and  the  plates, 

*  The  valuable  work  noticed  above  is  entitled,  Eechcrches  d’Anatoniie 
Coniparie  sur  le  Cliimpanse.  Par  W.  Vrolik,  Chevalier  de  I’Ordre  Mili- 
tairc  de  Guillaume,  Membre  de  la  Premiere  Classe  de  I’Institut  Royal  des 
Pays-Bas.  1  vol.  fol.  avec  7  Planches.  Amsterdam,  1841. 
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are  such  as  to  render  it  worthy  of  a  place  by  the  side  of  the 
most  remarkable  works  of  the  class  to  which  it  belongs. 

M.  Vrolik  enters  into  no  details  either  respecting  the  ex¬ 
ternal  characters  or  natural  history  of  the  Chimpanzee.  Sup¬ 
posing  these  to  be  sufficiently  known,  he  devotes  himself  to 
the  anatomical  examination  of  this  animal,  which  is  rendered 
singularly  interesting  by  its  great  resemblance  to  man.  Avail¬ 
ing  himself  of  the  advantages  supplied  by  the  fine  anatomical 
collections  of  Holland,  both  public  and  private,  as  well  as 
those  offered  by  the  Zoological  Garden  of  Amsterdam  placed 
under  his  direction,  he  has  added  anatomical  observations  on 
many  other  species  of  monkeys,  compared  their  organization 
with  that  of  other  quadrupeds,  and  contrasted  it  with  that  of 
man,  in  such  a  manner,  that  the  work  we  now  introduce  to 
the  notice  of  our  readers  almost  amounts  to  a  treatise  on  the 
comparative  anatomy  of  the  quadrumana,  and  a  pretty  com¬ 
plete  essay  on  the  comparative  myology  of  the  Mammifera. 

A  work  of  this  nature,  whose  merits  depend  chiefly  on  the 
number  and  exactitude  of  its  details,  cannot  easily  be  sub¬ 
jected  to  analysis.  A  few  quotations  of  general  interest  will 
render  it  best  known,  and  will,  we  doubt  not,  excite  the  desire 
of  studying,  in  the  work  itself,  the  very  peculiar  organization 
of  the  large  quadrumanous  animal  in  question.  The  seven 
beautiful  lithographic  plates  which  accompany  the  descrip¬ 
tions,  render  them,  besides,  much  more  intelligible. 

After  long  and  interesting  details  respecting  the  osteology 
and  myology  of  the  Chimpanzee,  as  well  as  the  comparison  of 
the  organs  of  motion  among  different  species  of  monkeys  and 
other  mammifera — between  these  and  the  corresponding  parts 
of  man — the  following  are  the  general  considerations  arrived 
at  by  the  Amsterdam  Professor  : — 

“  In  short,  it  appears  proved  that  the  muscles  of  the  ante¬ 
rior  extremities  become  simplified  in  proportion  as  animals  re¬ 
cede  from  the  human  form.  Their  number  and  disposition 
are  modified  according  to  the  functions  for  which  these  ante¬ 
rior  extremities  are  adapted.  In  man  they  are  not  intended 
to  support  the  body.  In  him  they  are  attached  in  such  a 
manner,  from  the  top  of  the  head  to  the  heel,  that  there  is  no 
part  of  the  individual  to  which  they  cannot  reach.  By  the 
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nature  of  this  attachment,  and  by  all  the  peculiarities  of  their 
structure,  we  perceive  that  they  are  given  to  him  as  instru¬ 
ments  adapted  either  for  pushing  away  from  him,  seizing,  or 
embracing  objects,  and,  in  particular,  as  organs  of  touch.  It 
is  to  the  hand,  in  particular,  that  the  duty  of  fulfilling  these 
offices  is  assigned.  Every  thing  concurs,  in  man,  to  render  it 
an  organ  of  the  greatest  perfection,  and  in  this  respect  no  ani¬ 
mal  can  rival  him.  Let  us  observe,  accordingly,  that  it  is  for 
the  purpose  of  executing  these  different  functions  that  the 
palm  is  enlarged,  radiating,  and  terminating  in  fingers,  each 
phalange  of  which  has  its  proper  motor  ;  that  the  thumb  has 
a  different  direction  from  the  other  fingers,  is  not  placed  on 
the  same  line  with  them,  but  can  be  opposed  to  each  of  them  ; 
that  the  hand  not  only  exercises  a  movement  of  extension  and 
ffexure,  but  can  be  turned  forwards  and  backwards,  by  a  me¬ 
chanism  peculiar  to  the  wrist ;  that  the  articulation  of  the 
shoulder  is  formed  in  such  a  manner  that  the  movements  of 
the  humerus,  and  consequently  all  the  upper  extremity,  be¬ 
come  as  extensive  as  possible ;  that  the  muscular  sides  of  the 
palm  are  so  disposed,  that  the  hand  can  form  the  palm  into  a 
hollow.  All  these  arrangements  are  found  in  the  greatest 
perfection  in  man,  and  the  first  result  of  them  is,  that  he  has 
the  power  of  seizing  an  object  with  only  one  hand,  while  the 
other  mammifera,  whose  fore-feet  have  some  resemblance  to 
the  upper  extremities  in  man,  cannot  hold  objects  but  by 
using  both  hands.  To  this  monkeys  are  the  only  exception. 
In  them  the  fore-foot  resembles  the  human  hand,  although  it 
is  very  inferior  to  the  latter.  The  palm  is  longer,  and  not  so 
broad  ;  the  fingers  are  more  elongated,  and  less  insulated  in 
their  movements ;  the  thumb  is  placed  farther  backwards,  and, 
in  its  direction,  less  opposed  to  the  fingers.  Among  them, 
consequently,  the  hand  becomes  less  an  organ  of  touch  and 
prehension,  than  a  means  of  aiding  them  in  their  movements 
while  climbing  trees.  Tliis  imperfection  is  seen  in  its  greatest 
degree  among  the  sapajous  and  sajons.  This  is  perhaps  the 
reason  why  they  are  possessed  of  an  accessory  organ  of  mo¬ 
tion,  formed  by  the  prehensile  tail.  In  the  ourang-outang,  oti 
the  contrary,  and  still  more  in  the  Chimpanzee,  the  hand 
makes  a  much  nearer  api»roach  to  that  of  man.  Althougli 
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pretty  perfect  in  the  ourang-outang,  it  exhibits  in  that  animal 
a  disproportionate  length  ;  but  in  the  Chimpanzee  the  fingers 
are  shorter,  the  thumb  better  formed,  and  the  palm  of  the  hand 
broader.  I  cannot  determine  whether  the  palm  of  the  Chim¬ 
panzee  can  form  a  hollow,  like  that  of  man,  but  I  have  often 
satisfied  myself  that  that  of  the  ourang-outang  is  incapable  of 
doing  so.  When  the  ourang-outang  of  our  Zoological  Garden 
makes  use  of  his  hand,  whether  it  be  to  seize  on  any  object,  or 
in  any  of  the  artificial  movements  he  is  caused  to  execute,  he 
does  it  with  a  certain  degree  of  awkwardness,  w'hich  demon¬ 
strates  his  inferiority  in  this  respect  as  compared  with  man. 
The  last  director  of  our  menagerie  amused  himself  by  making 
it  dine  at  his  table  ;  but  although  it  had  learned  to  imitate  all 
the  movements  of  a  civilized  man,  to  present  its  empty  plate, 
hold  out  its  glass,  and  eat  with  a  spoon,  it  sulficiently  shewed 
that  its  hand  would  not  allow  it  to  attain  the  dexterity  of  man. 
For  example,  in  taking  a  plate  or  any  other  object,  it  never 
held  its  hand  extended  and  open,  as  a  man  does,  but  closed 
the  hand,  bending  the  fingers  very  much.  This  mode  of  curving 
the  fingers  was  extremely  familiar  to  it.  I  never  recollect  of 
seeing  its  fingers  completely  extended.  All  this  shews  us  that 
the  hand  of  the  ourang-outang  is  well  adapted  to  gi'asp  the 
branches  of  a  tree  ;  that  in  this  respect  it  is  an  organ  of  mo¬ 
tion  of  great  perfection,  and  in  every  respect  appropriate  to 
the  animal's  mode  of  life,  but  that,  in  all  other  respects,  it  is 
inferior  to  that  of  man.'  I  remarked  the  same  thing  in  the 
ash-coloured  gibbons  of  our  menagerie.  This  inferior  degree 
of  aptitude  in  the  hand  of  animals  to  serve  all  the  purposes 
which  it  fulfils  in  man,  is  owing  to  the  disproportionate  length 
of  the  fingers,  and,  in  particular,  the  inferior  perfection  and 
the  situation  of  the  thumb.  By  the  disposition  of  its  muscles 
the  thumb  of  monkeys  is  not  made  for  that  variety  and  great 
freedom  of  motion  peculiar  to  man.  Certainly  that  of  the 
Chimpanzee  approaches  nearest  the  human  thumb,  and  yet  the 
great  flexor  muscle  is  sometimes  wanting,  and  the  smaller 
abductor  and  antagonist  of  the  thumb  are  much  less  developed 
than  in  man.  In  the  other  monkeys,  the  great  abductor  and 
small  extensor  of  the  thumb  are  confounded,  in  so  much  that 
there  appears  there,  as  in  all  the  other  muscles  of  the  anterior 
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extremities,  a  great  tendency  to  become  simplified.  In  man 
they  are  undoubtedly  most  complicated  ;  in  him  also  the  move¬ 
ments  they  perform  are  most  varied.” 

After  the  description  and  detailed  comparison  of  the  poste¬ 
rior  extremities  of  the  Chimpanzee  and  other  Mammifera,  we 
find  the  following  considerations  respecting  these  organs. 

“  By  this  comparative  description  of  the  myology  of  the 
posterior  extremities,  I  think  I  have  demonstrated  that  their 
muscles  become  simplified  in  animals  in  proportion  as  we  re¬ 
cede  from  their  perfection  in  man.  And  if  we  consider  atten¬ 
tively  what  is  peculiar  and  distinctive  in  the  organization  of 
these  posterior  extremities,  we  cannot  doubt  for  a  moment  that 
they  are  destined  to  support  and  move  the  body.  It  is  for  this 
reason  that  the  arrangement  of  their  muscles  is  entirely  dif¬ 
ferent  from  that  we  have  observed  in  the  anterior  extremities. 
For  while  we  see  the  force  of  flexion  prevail  over  that  of  ex¬ 
tension  in  the  anterior  extremities,  we  witness,  on  the  con¬ 
trary,  that  of  extension  prevail  over  flexion  in  the  posterior 
extremities.  It  is  particularly  in  man  that  this  fact  is  shewn 
in  the  most  conspicuous  manner.  We  have  only  to  compare 
the  development  of  the  extensor  muscles  of  the  leg  with  that 
of  the  flexor  muscles,  to  be  convinced  of  this,  or,  if  we  wish  a 
proof  more  conclusive  still,  wo  have  but  to  examine  the  mus¬ 
cles  of  the  leg.  It  is  principally  to  the  great  strength  of  all 
these  extensor  muscles  that  man  owes  the  power  of  holding 
himself  erect  and  walking  on  two  feet.  We  again  find  it,  for 
that  same  reason,  in  animals  whose  trunk  is  straight,  and 
whose  movements  arc  principally  made  with  the  hinder  feet  ; 
the  examples  of  the  kangaroo  and  sloth  prove  this.  I  do 
not  add  the  example  of  the  monkeys,  because  there  is  none 
of  them  that  can  hold  itself  upright  and  walk  without  any 
other  support  than  the  hinder  feet.  They  are  all  quadrupeds, 
with  this  modification,  that  the  four  feet  are  but  ill  fitted  to 
support  and  move  the  body  on  a  horizontal  plane,  but  rather 
for  making  it  ascend  a  vertical  plane.  The  movement  they 
perform  in  the  act  of  grasping  is  their  true  attribute.  We  have 
only  to  notice  the  manner  in  which  they  grasp  the  bars  of  their 
cage  to  be  assured  of  this.  Their  feet  are  modified  for  the 
purpose  quite  in  a  peculiar  manner,  as  I  have  fully  stated  in 
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the  osteological  part  of  this  work.  And  it  is  for  the  same 
reason  that  their  muscles  have  the  special  character  which  I 
have  assigned  them  in  this  chapter.” 

On  the  subject  of  the  laryngeal  pouches,  the  existence  of 
which  M.  Vrolik  has  shewn  in  many  species  of  monkey,  he 
brings  forward  a  new  opinion  as  to  their  use.  He  supposes 
that  these  pouches  “  are  organs  fitted  for  facilitating  motion. 
Their  situation  among  the  muscles  of  the  neck,  the  prolonga¬ 
tions  which  they  often  form  in  the  arm-pits,  their  increase  in 
size  with  age,  appear  to  me  so  many  proofs,”  he  says,  “  that 
they  are  reservoirs  of  air,  made  for  the  purpose  of  dimi¬ 
nishing  the  specific  gravity  of  the  upper  part  of  the  body,  and 
consequently  to  facilitate  the  act  of  grasping,  in  the  same 
manner  as  reservoirs  of  air  in  birds  favour  flight.”  * 


On  the  Rein-Deer  of  the  Laplanders.,  By  Gustav  Peter 
Blom,  Member  of  the  Royal  Academy  of  Sciences  of  Dron- 
theim,  Sic. 

The  Laplanders  are  originally  a  Nomadic  race,  supported 
by  rein-deer,  and  their  principal  branch  still  follows  the  same 
mode  of  life.  Povei’ty,  however,  has  forced  many  Laplanders 
to  quit  their  native  haunts  in  the  mountains,  and  to  descend 
to  the  Norwegian  coasts,  or  to  the  plains  of  Lapland,  to  seek 
for  the  means  of  living.  Thus  two  kinds  have  sprung  up  in 
Norway  :  the  Sea-Laps,  who  live  on  the  coasts,  and  are 
occupied  with  fishing,  and  the  Doe-Laps,,  who  have  settled 
in  the  valleys,  have  brought  small  tracts  of  land  into  cultiva¬ 
tion,  and  support  themselves  by  agriculture  and  the  rearing  of 
cattle,  combined  partly  with  the  rearing  of  rein-deer.  The 
liaplanders  who  have  withdrawn  to  Lapland  may  again  be 
divided  into  two  kinds :  the  Forest-Laps,  who  keep  rein¬ 
deer,  but  take  them  along  with  themselves  only  within  a  cer¬ 
tain  region,  and  who  at  the  same  time  are  hunters ;  and 
the  Fisher-  Laps,  who  have  established  themselves  on  the 
shores  of  the  great  rivers  and  lakes  of  Lapland,  and  are 
engaged  in  the  taking  of  fish.  The  best  shots  are  among  the 
Porest-Laplandcrs,  who  furnish  the  yearly  markets  of  Vitangi 

*  From  Bibliollicque  Uuivereelle  do  Geueve,  No.  83,  p.  170. 
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and  Kengls  with  a  large  quantity  of  game,  which  is  carried  to 
Stockholm  by  way  of  Torneo. 

The  rein-deer  is  the  support  of  the  Laplanders,  and  the  ob¬ 
ject  of  their  pride  ;  in  it  consist  their  wealth  and  their  hap¬ 
piness.  Whoever  is  the  possessor  of  many  hundred  rein-deer, 
has  attained  the  highest  pinnacle  of  good  fortune ;  but  he 
never  on  this  account  alters  his  mode  of  living  in  the  slightest 
degree,  or  increases  his  enjoyments,  except,  perhaps,  as  re¬ 
gards  the  quantity  of  brandy  he  consumes.  Besides  the  rein¬ 
deer,  the  whole  wealth  of  the  Laplander  consists  of  few  ar¬ 
ticles  of  clothing,  his  tents  for  living  in  and  for  keeping  his 
.stores,  a  few  wooden  stakes  with  which  he  forms  a  kind  of  fold, 
into  which  the  rein-deer  are  driven  when  they  are  to  be 
milked,  a  few  bed-covers  made  of  rein-deer  skins,  a  copper 
vessel  in  which  his  food  is  cooked,  a  few  wooden  dishes,  and 
his  provisions,  consisting  of  rein -deer-cheese  and  milk,  which 
latter  he  preserves  for  the  winter  in  rein-deer  stomachs. 
When  he  alters  his  abode,  the  whole  of  this  splendour  is  placed 
on  the  pack-rein-deer,  and  conveyed  to  the  new  place  of  re¬ 
sidence. 

The  rein-deer  is  the  most  important  possession  of  the  Lap¬ 
landers,  for  it  supplies  them  both  with  nourishment  and  cloth¬ 
ing.  The  Laplander  spends  his  superfluous  money  chiefly  on 
the  increase  of  his  herd ;  and  it  is  only  when  that  is  suffi¬ 
ciently  large,  that  he  begins  to  think  of  collecting  silver  and 
burying  it ;  hut  he  never  dreams  of  procuring  greater  personal 
comforts,  for  their  value  is  unknown  to  him. 

The  Laplander  lives  in  a  tent  of  a  circular  conical  shape, 
provided  with  an  opening  above  for  the  escape  of  the  smoke. 
The  tent  is  made  of  coarse  woollen  cloth,  sometimes  also  of 
rein-deer  skins,  and  the  richer  individuals  construct  their  ha¬ 
bitations  with  a  double  covering.  The  door  consists  of  a  curtain 
of  the  same  material.  The  internal  arrangement  of  the  tent 
is  just  as  simple  ;  in  the  middle  there  are  a  few  stones  which 
form  a  sort  of  fire-place,  and  at  the  sides  round  about,  twigs 
of  birch  are  strewed,  and  rein-deer  skins  spre.ad  over  them, 
so  as  to  form  a  sofa  during  the  day,  and  a  bed  at  night.  The 
dogs  also  partake  of  this  place  of  repose.  The  dishes  and 
kettles  lie  scattered  about  in  the  tent,  and  above  are  suspended 
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the  rein-deer  stoinaclis  filled  with  milk,  which  are  completely 
blackened  by  the  smoke.  It  is  to  be  expected  that  cleanliness 
should  not  exist  in  such  miserable  dwellings,  but  the  Lapland¬ 
ers  have  in  fact  no  idea  of  it.  A  few  of  the  race,  who  pasture 
their  rein-deer  on  the  coasts  every  summer,  have  built  earthen 
huts  in  the  form  of  tents ;  but  these  have  no  advantage 
over  their  usual  abodes. 

It  is  only  in  autumn  that  the  Laplander  kills  his  rein-deer, 
for  it  is  only  at  that  season  that  they  are  fat,  and  their  flesh 
j)alatable.  In  spring  the  rein-deer  has  much  to  endure  from 
the  so-called  rein-deer  fly, — an  insect  which  penetrates  into  the 
skin  of  the  animal,  and  deposits  its  eggs,  from  which  larvae 
are  produced.  The  animal  is  thus  so  much  tormented,  that 
it  becomes  lean  in  summer,  and  the  skin  is  of  no  value  so  long 
as  the  larvae  exist  in  it.  The  insects  produce  larger  or  smaller 
tumours  on  the  backs  and  sides  of  the  rein-deer,  and  the  poor 
animals  fall  on  their  knees,  on  occasioix  of  the  slightest  touch, 
in  order  to  escape  the  pain.  The  female  produces  its  young 
in  the  month  of  March,  and  from  that  time  it  is  milked,  by 
some  of  the  Laplanders  once,  and  by  others  twice  a-day.  The 
milking  of  the  rein-deer  is  one  of  the  most  interesting  scenes 
in  the  whole  economy  of  the  Laplanders. 

Towards  evening  the  rein-deer  are  driven  from  the  moun¬ 
tains  to  the  tents.  Their  arrival  is  first  announced  by  the 
barking  of  the  dogs,  who  run  round  the  herd,  to  keep  the  ani¬ 
mals  together.  Soon  the  whole  herd  is  descried,  forming  a 
closely  packed  mass,  which  moves  along  like  a  grey  cloud. 
As  the  animals  approach  nearer,  the  horns  become  a  promi¬ 
nent  object,  resembling  a  moving  leafless  forest,  and  very  va¬ 
rious  in  their  form  and  size.  The  fawns  push  through  among  the 
full-grown  animals,  and  we  at  last  hear  a  crackling  noise,  pro¬ 
duced  by  the  movement  of  their  legs,  and  resembling  the 
sound  of  burning  fir-trees,  or  rather  that  of  electric  sparks. 
Here  and  there  is  heard  a  sound  somewhat  like  the  grunting 
of  swine.  Near  the  tents  there  is  a  circular  enclosure,  pro¬ 
vided  with  two  openings  or  doors.  When  the  rein-deer  ap¬ 
proach  it,  they  press  closely  together  in  order  to  enter,  and 
one  sees  only  the  moving  mass  and  the  projecting  horns. 
Should  a  deer  or  a  fawn  remain  behind,  or  take  a  wrong  path, 
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a  dog  immediately  pursues  it,  and  the  deserter  is  soon  seen 
running  back  to  the  herd  at  full  pace,  followed  by  the  dog. 
The  animals  now  stand  closely  packed  together  within  the 
fence,  and  are  so  tame  that  a  stranger  even  can  touch  them 
without  trouble  or  danger.  In  the  centre  of  the  enclosure 
there  is  a  small  erection  to  which  the  animal  is  strongly  bound 
during  the  milking,  in  order  that  it  may  not  become  unruly, 
and  upset  both  the  milk  and  the  milker.  The  milking  is  per¬ 
formed  by  men,  women,  and  children  ;  but  the  task  of  bring¬ 
ing  the  animals  to  the  milking  place  belongs  exclusively  to  a 
particular  man,  and  is  accomplished  in  the  following  man¬ 
ner  : — 

This  individual  is  accurately  acquainted  with  every  animal, 
even  in  a  herd  of  several  hundred,  and  knows  if  it  is  a  male 
or  female,  and  if  it  is  milked  or  not.  He  goes  with  a  noose 
in  his  hand,  and  throws  it  so  dexterously  over  the  horns  of 
the  animal  he  wishes  to  secure,  that  he  never  fails  in  his  aim, 
even  at  a  distance  of  fifteen  or  twenty  yards,  and  when  many 
other  individuals  are  standing  between  him  and  his  object. 
So  soon  as  the  noose  is  fastened  round  the  horns,  the  animal 
is  dragged  to  the  milking-place,  and  there  securely  tied ;  ano¬ 
ther  animal  is  afterwards  taken  in  the  same  way,  and  so  till 
all  have  been  milked.  The  skill  of  the  Laplanders  in  the  use 
of  this  noose  can  only  be  compared  to  that  of  the  savages  of 
Africa,  or  the  bull-takers  in  Brazil. 

But  little  attention  is  paid  to  cleanliness  in  the  milking,  and 
indeed  generally  in  the  economy  of  the  Laplanders.  During 
the  summer,  loose  hairs  fall  abundantly  into  the  milk,  and 
these  are'but  partially  removed  by  sieves.  The  milk  not  used 
is  poured  into  rein-deer  stomachs  and  suspended  in  the  tent. 
The  rein-deer  understands  how  to  keep  baek  the  milk  ;  and, 
in  order  to  prevent  her  doing  so,  the  Laplander  often  strikes 
her  repeatedly  with  his  fist,  and  thus  much  additional  hair 
drops  into  the  milk.  But  little  milk  is  obtained  ;  it  is,  however, 
as  rich  as  cream,  and  the  taste  is  by  no  means  disagreeable,  re¬ 
sembling  that  of  the  ewe.  An  exceedingly  palatable  cheese 
is  prepared  from  it,  which  is  used  medicinally  as  a  certain 
cure  of  boils  produced  by  frost. 

An  important  animal  in  the  economy  of  the  Laplanders  k 
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the  (log,  and  every  Laplander  has  a  number  proportionate  to 
that  of  his  rein-deer,  amounting  to  twelve  or  more.  These 
dogs  protect  the  rein-deer  from  wild  animals,  gives  a  signal 
when  these  approach,  keep  the  herd  together,  so  that  they 
may  not  become  scattered,  and  thus  lose  themselves  in  the 
mountains,  and  go  in  search  of  them  when  the  latter  occurs. 
They  drive  the  deer  by  their  barking,  but  when  that  is  not 
sufficient,  they  bite  their  legs.  In  order  to  prevent  injury  be¬ 
ing  thus  inflicted,  the  canine  teeth  are  extracted  when  the 
dogs  are  young.  It  is  rather  a  natural  instinct  than  a  regular 
training  which  teaches  the  dogs  their  duty.  They  have  a  na¬ 
tural  inclination  to  the  rein-deer,  and  so  soon  as  the  latter  are 
in  motion,  are  ready  to  follow.  The  dogs  are  divided  into 
two  sections,  of  which  the  one  accompanies  the  herd,  and  the 
other  remains  in  the  tents.  As  soon  as  the  rein-deer  return 
from  their  pasture  to  the  tents,  the  dogs  which  have  been  re¬ 
posing  start  up  and  enter  upon  their  duties,  and  those  which 
are  thus  relieved  lie  dow’n  quietly  in  the  tents. 

The  Lapland  dog  is  not  large,  has  long  hair,  a  sharp  snout, 
a  long-haired  tail,  and  erect  ears  ;  it  has  no  claims  to  beauty. 

The  domestic  rein-deer  are  not  always  of  a  grey  colour,  like 
the  wild,  but  vary  in  this  respect  like  all  domesticated  animals. 
Although  the  prevailing  colour  is  grey,  there  are  rein-deer  of 
a  white  colour  with  blue  spots.  For  the  most  part  they  have 
white  markings  on  the  head  and  feet,  by  means  of  which  they 
arc  recognized  by  the  Laplanders,  and  by  which  the  possessor 
can  not  only  distinguish  his  own  from  strangers,  but  even 
evex’y  single  animal  in  his  herd. 

Males  only  are  used  as  beasts  of  burden,  and  chiefly  those 
which  are  castrated,  as  they  are  the  strongest.  The  female 
is  too  tender  for  such  work.  The  rein-deer  is  most  valuable 
for  dragging,  for  its  power  of  carrying  is  not  great,  and  while 
its  progress  when  loaded  is  slow,  the  burden  must  also  be 
small.  On  the  other  hand,  when  the  snow  is  in  a  good  state, 
it  drags  large  loads  with  great  rapidity.  As  is  well  known, 
travelling  in  Lapland  in  winter  is  only  performed  by  means 
of  rein-deer,  and  is  accomplished  at  a  very  cpiick  pace.  The 
horse  is  useless  at  this  season,  because  there  are  no  made  roads, 
and  no  places  for  repose  or  feeding.  Such  accommodations 
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ai'e  not  required  for  the  rein-deer ;  for  it  runs  on  the  untrodden 
snow,  and  when  unyoked  from  the  sledge,  it  scratches  the 
snow  with  its  feet  and  refreshes  itself  with  the  moss,  which 
it  is  always  able  to  discover  on  the  mountains. 

The  knowledge  of  locality  is  just  as  remarkable  among  the 
Laplanders,  as  their  power  of  recognising  their  rein-deer,  and 
arises  from  the  same  cause,  viz.,  from  the  development  of  their 
senses  and  perception,  which  is  promoted  by  the  necessity  that 
exists  among  them,  as  among  all  people  in  their  natural  state, 
for  relying  on  themselves  for  extrication  from  difficulties.  Al¬ 
though  the  Alps  of  Lapland,  and  more  especially  the  plains, 
offer  but  few  objects  which  can  lix  attention,  there  is  no  ex¬ 
ample  of  a  Laplander  losing  himself  on  a  journey  ;  if  he  has 
once  travelled  over  a  tract,  it  becomes  known  to  him  for  his 
whole  life.  Fog  alone,  or  drifting  snow,  can  lead  him  into 
error ;  but  he  takes  good  care  not  to  travel  in  such  weather, 
and  his  meteorological  knowledge  enables  him  to  foresee  when 
anything  of  the  kind  is  to  be  dreaded.  His  acuteness  of  vision 
allows  him  to  descry  objects  at  very  great  distances,  and  thus 
to  pilot  himself.  His  eyes,  however,  become  weakened  at  an 
early  period,  owing  to  the  smoke  in  his  tent,  and  partly  to 
the  dazzling  whiteness  of  the  snow.  When  a  Laplander  is 
caught,  during  a  journey  by  night  or  a  storm,  he  throws  his 
kaftan  over  his  head,  lies  down  on  the  snow,  and  covers  him¬ 
self  with  it,  waiting  patiently  for  a  more  favourable  opportu¬ 
nity  of  prosecuting  his  journey. 

The  mode  of  living  of  the  Laplanders  is  simple  in  the  highest 
degree,  especially  in  summer  ;  for  at  that  season  they  are  sup¬ 
ported  almost  exclusively  on  rein-deer  milk,  and  a  kind  of  sor¬ 
rel,  which  they  find  in  abundance  in  the  mountain  valleys,  and 
cook  along  with  milk  in  an  uncoated  copper  vessel,  without, 
on  that  account,  suffering  bad  effects  in  the  stomach.  Fish 
are  very  welcome  to  the  Laplanders,  but  are  a  dainty  which 
they  do  not  often  enjoy,  as  the  Alpine  Laplander  occupies 
himself  but  little  with  fishing.  A  favourite  kind  of  food  is 
the  stalk  of  the  Angelica  archangelica,  here  named  sliicke, 
which  the  Laplander  eats  raw,  after  removing  the  outer  fibres. 
This  plant  is  also  much  eaten  by  the  Northmen,  and  is  consi¬ 
dered  as  a  good  preservative  against  scurvy. 
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Meal  is  not  used  in  summer  ;  but  in  winter,  the  Laplander 
exchanges  his  rein-deer  flesh  for  meal  in  the  markets  and 
coast  districts ;  and  he  then  eats  the  flesh,  or  the  preserved 
milk,  cooked  with  meal,  or  a  kind  of  soup  made  of  I’ein-deer 
blood  and  meal.  His  food  in  winter  is  very  nourishing,  and 
it  is  thus  that  he  is  able  to  endure  the  hardships  and  severe 
weather  with  which  he  has  to  contend. 

Many  traveller.<5,  and  among  them  Brooke,*  have  asserted, 
that  the  Laplanders  proceed  yeaidy  with  their  rein-deer  to  the 
coasts  of  Norway,  and  that  it  is  a  matter  of  necessity  that  the 
animals  should  drink  sea-water  every  year  ;  hut  this  is  not  the 
case.  The  wandering  of  the  Laplanders  is  by  no  means  re¬ 
gular,  and  many  rein-deer — nay,  the  gi’eater  number — have 
never  tasted  sea-water.  It  entirely  depends  on  the  locality, 
whether  the  Laplander  goes  to  the  sea-coast  or  not,  and  whe¬ 
ther  this  takes  place  in  summer  or  winter.  In  the  districts 
Namdalen  and  Senjen,  whose  coasts  are  surrounded  by  islands 
having  high  cliffs,  the  Laplander  drives,  his  rein-deer  to  the 
coasts,  and  thence  takes  them  to  the  islands  in  order  to  pro¬ 
cure  food  for  them.  This  transport  presents  an  interesting 
spectacle.  The  Laplander  attaches  one  or  several  rein-deer 
to  his  little  boat  by  means  of  a  rope,  which  is  secured  round 
the  horns.  He  then  rows  across  the  sound,  which  is  often 
more  than  an  English  mile  broad  ;  and  the  rest  of  the  animals 
having  been  driven  into  the  sea,  swim  after  their  leaders  to 
the  opposite  coast.  In  other  localities,  the  Laplander  goes  to 
the  coast  in  the  winter  season,  when  the  snow  is  too  deep  on 
the  mountains,  and  he  again  quits  it  in  April  or  May.  In  a 
valley,  an  English  mile  or  two  from  the  town  of  Tromsbe,  a 
Laplander  remains  till  the  beginning  of  August,  with  700 
rein-deer.  It  is  evident,  from  what  has  now  been  said,  that 
no  particular  natural  impulse  takes  the  rein-deer  at  fixed 
seasons  to  the  sea ;  on  the  other  hand,  it  is  an  undoubted 
fact,  that  the  rein-deer  will  not  remain  longer  than  about  the 
end  of  August  in  the  coast  regions  and  in  the  Norwegian  pas¬ 
tures — nay,  that  if  the  Laplander  does  not  hasten,  before  the 
20th  August,  towards  the  mountains,  his  herd  will  desert  him, 
and  proceed  on  their  journey  to  the  plains  of  Lapland. 

•  For  a  portion  of  Brooke’s  Account  of  the  Kein-Deer,  see  Jameson’s 
Jouraal,  vol.  uL.  p.  3o. 
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The  wanderings  of  the  Laplanders  generally  take  place  in 
the  following  order  :  In  winter,  they  remain  partly  in  the  vast 
moorish  tracts,  partly  in  the  forests  of  Lapland  ;  and  in  spring, 
the  torment  caused  to  the  rein-deer  by  gnats  and  rein-deer 
flics,  forces  them  to  remove  to  the  Norwegian  confines,  where 
those  insect-enemies  are  less  troublesome,  and  where  the  ani¬ 
mals  may  enjoy  the  snow.  Some  Laplanders  proceed  to  the  val¬ 
leys,  and  to  the  islands  near  the  coast.  In  autumn,  they  re¬ 
turn  to  the  Lapland  plains.  In  some  districts,  they  spend  the 
winter  in  the  Norwegian  Alpine  valleys  ;  but  so  soon  as  the 
snow  drives  them  away,  they  seek  the  coasts,  until  the  spring 
again  renders  the  Alps  passable.  The  Laplander  always 
pitches  his  tent  in  the  neighbourhood  of  a  forest,  in  order  to 
obtain  fuel ;  while  in  summer,  the  presence  of  a  river  or  a 
spring,  is  a  necessary  condition  in  the  choice  of  a  residence — 
melted  snow  supplying  the  necessary  water  in  winter. 

The  fondness  of  the  Laplanders  for  silver  money  is  well 
known,  and  it  is  only  those  who  have  intercourse  with  the  in¬ 
habitants  of  the  coasts  who  take  paper  money.  It  is  asserted, 
that  they  are  still  in  the  habit  of  burying  their  money  in  the 
mountains,  which  is  easily  understood,  when  we  consider,  on 
the  one  hand,  their  timidity  and  mistrust ;  and  on  the  other, 
that  it  must  be  extremely  ditticult  for  them  to  carry  articles 
of  value  about  with  them  during  their  constant  wanderings- 
The  natural  consequence  is,  that  considerable  sums  are  lost 
among  the  mountains,  as  death  frequently  surprises  the  Lap¬ 
lander  before  it  is  possible  for  him  to  reveal  to  his  relations 
the  spot  where  the  treasure  is  buried  ;  and  as  it  is  not  possible 
to  indicate  it  without  being  actually  at  the  locality — a  circum¬ 
stance  which  does  not  often  occur.* 

I.  Connection  of  the  Physiognomy  of  a  Country,  with  the  Cha¬ 
racter  of  its  Inhabitants. — I.  Belgium. — II.  Holland. — III. 

Midnight  Scene  on  the  Ocean. — IV.  A  Scene  in  Norway. 

I.  Ikhjiiuu. 

Mr  Trollope  indulges  in  inncli  censure  of  the  manners  and  morals  of  the 
Belgians,  and  commits  the  customary  blunder  of  English  travellers,  in  im- 
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pilling  the  extortions  of  tradesmen  to  the  character  of  the  people.  The 
liclgians  have  always  appeared  to  us  remarkable  for  stolidity  and  plod¬ 
ding  industry,  without  much  refinement  of  mind  or  feeling,  or,  on  the 
other  hand,  any  extreme  stupidity  or  coarseness.  They  arc,  in  our  judg¬ 
ment,  a  race  deficient  in  marked  features  of  character,  rather  than  ob¬ 
noxious  to  the  imputation  of  any  prominent  vice.  AVitliout  pretensions 
to  high  virtues,  they  are  generally  exempt  from  characteristic  crimes. 
^^'hethcr  there  is  any  natural  connection  between  scenery  and  character, 
\vc  will  not  undertake  to  pronounce  ;  but  a  striking  analogy  prevails  be¬ 
tween  the  produetive  flatness  of  the  land  and  the  utilitarian  mind  and  capa¬ 
city  of  the  inhabitants.  It  is  no  uncommon  thing,  especially  in  Flanders, 
to  see  four  miles  of  road  with  a  strip  of  pavement  in  the  middle,  and  a 
ditch  on  each  side  straight  before  you,  and  a  dead  level  right  and  left  as 
far  as  the  eye  can  reach.  The  land,  if  it  be  in  summer,  is  blooming  with 
bean  blossoms,  or  gilded  with  the  rich  and  ripening  corn ;  and  very  agri¬ 
culturally  interesting  it  doubtlessly  is,  to  see  so  much  goodly  produce  and 
evidence  of  fertility  ;  but  where  the  land  is  a  dead  ilat,  and  roads  and 
trees  run  in  perfectly  straight  lines,  it  is  tiresome  work  to  travel  there, 
and  very  soporific.  To  be  sure,  one  docs  occasionally  see  a  church  at 
the  end  of  an  interminable  looking  road.  You  watch  it  (for  it  forms  a 
pleasing  variety  in  the  landscape),  gradually  developing  itself,  as  yon  jog 
nearer  and  nearer  to  it,  till  at  lengtluts  form,  then  its  shape,  its  colour,  its 
weathercock,  and  its  cherubed  waterspouts,  one  by  one  appear ;  and  at 
last  the  grim  countenances  of  the  weather-beaten  saints  scowl  out  of 
their  niches  at  you  as  you  pass ;  you  then  make  a  slight  turn,  and  another 
long  flat  line  opens  upon  you.  The  lives  of  the  Flemish  women  are, 
at  any  rate,  akin  to  the  intense  sameness  and  monotony  of  scenery ; 
and  Mr  Trollope’s  description  is  not  very  wide  of  the  truth.  A  Flemish 
wife  rises  in  the  ni.oruing  and  drinks  her  coffee,  dresses  the  children  and 
herself,  sends  the  former  to  school,  and  goes  to  market,  where  the  entire 
mental  exertion  of  her  life  centres  ;  and  something  faintly  approaching 
energy  and  animation  is  observable  as  she  higgles  in  succession  with  the 
l>oultry  woman,  the  fruit  and  vegetable  women,  the  butelier,  and  the  egg 
merchant.  If  she  be  of  the  easy  class,  her  servant  follows  and  baskets 
the  purchases  as  the  mistress  makes  them.  When  completed,  she  repairs 
forthwith  home ;  or  if  she  has  no  servant,  with  basket  on  her  arm,  goes 
to  church  and  says  her  prayers.  The  personal  superintendence  of  the 
j  reparations  for  dinner  occupy  her  till  noon,  when  the  husband  returns  ; 
and  that  great  event  of  the  day  having  been  achieved,  and  the  children, 
if  any,  been  again  dispatched  to  school,  the  knitting-needles  arc  plied  in¬ 
cessantly  till  evening,  enlivened  by  a  cup  of  coffee  at  about  four  o’clock. 
When  the  husband  returns,  occasionally  in  summer  half  an  hour’s  walk 
is  indulged  in,  or  they  visit  a  garden,  where  the  husband  smokes  and  the 
wife  not  unfrequcntly  knits.  Supper  is  served  at  seven,  the  children  are 
sent  to  bed,  and  the  wife,  after  another  batch  of  knitting,  follows  at  nine 
or  ten  o’clock,  having  performed  her  functions  much  after  the  fashion  of 
the  clock,  by  whose  mechanism  lur  own  movcxsats  r.:c  regulated.  A 
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more  mindless  set  of  women  it  is  diffieult  to  find.  Their  virtues  consist 
in  doeility,  evenness  of  temper,  and  domesticity. — AthencBum,  No.  779, 
p.  848. 

II.  Holland. 

Holland,  the  land  of  cheese  and  butter,  is,  to  my  eye,  no  unpicturesqne, 
uninteresting  country.  Flat  it  is ;  but  it  is  so  geometrically  only,  and  in 
no  other  sense.  Spires,  church-towers  ;  bright  farm-lious  s,  their  windows 
glancing  in  the  sun ;  long  rows  of  willow-trees,  their  bluish  foliage  rufiBing 
up  white  in  the  breeze ;  grassy  embankments  of  a  tender  vivid  green,  partly 
hiding  the  meadows  behind,  and  crowded  with  glittering  gaudily-painted 
gigs  and  stool  waggons,  loaded  with  rosy-cheeked  laughing  country'gir's, 
decked  out  in  ribbons  of  many  more  colours  than  the  rainbow,  all  a-stream- 
ing  in  the  wind ;  these  are  objects  which  strike  the  eye  of  the  traveller 
from  seaward,  and  form  a  gay  front  view  of  Holland,  as  he  sails,  or  steams 
along  its  coasts,  and  up  its  rivers.  On  the  shore,  the  long  continuity  of 
horizontal  lines  of  countrv  in  the  background,  each  line  rising  behind  the 
other  to  a  distant,  level,  unbroken  horizon,  gives  the  impression  of  vast¬ 
ness  and  of  novelty.  Holland  can  boast  of  nothing  sublime;  but  for 
picturesque  grounds,  for  close,  compact,  snug  home  scenery,  with  every 
thing  in  harmony,  and  stamped  with  one  peculiar  character,  Holland  is 
a  cabinet  picture,  in  which  nature  and  art  join  to  produce  one  impression, 
one  homogeneous  eflTect.  The  Dutch  cottage,  with  its  glistening  brick - 
walls,  white  painted  wood- work  and  rails,  and  its  massive  roof  of  thatch, 
with  the  stork  clappering  to  her  young  on  her  old-established  nest  on  the 
top  of  the  gable,  is  admirably  in  place  and  keeping,  just  where  it  is,  at 
the  turn  of  the  canal,  shut  in  by  a  screen  of  willow-trees,  or  tall  reeds, 
from  seeing  or  being  seen,  beyond  the  sunny  height  of  the  still  calm  water, 
in  which  its  every  tint  and  part  is  brightly  repeated.  Then  the  peculiar 
character  of  every  article  of  the  hou.'ehold  furniture,  which  the  Dutch- 
built  house-mother  is  scouring  on  the  green  before  the  door  so  indus¬ 
triously  ;  the  Dutch  character  is  impressed  on  every  thing  Dutch,  and 
intuitively  recognised,  like  the  Jewish  or  Gipsey  countenance,  wherever 
it  is  met  with ;  the  people,  their  dwellings,  and  all  in  or  about  them, 
their  very  movements  in  accordance  with  this  style  or  character,  and  all 
bearing  its  impress  -strongly — make  this  Holland,  to  my  eye,  no  dull  un¬ 
impressive  land.  There  is  a  soul  in  all  you  sec ;  the  strongly  marked 
character  about  every  thing  Dutch  pleases  intellectually,  as  much  as 
beauty  of  form  itself, — what  else  is  the  charm  so  universally  felt,  requiring 
so  little  to  be  acquired,  of  the  paintings  of  the  Dutch  school  ?  The  objects 
or  scenes  painted  arc  neither  graceful,  nor  beautiful,  nor  sublime ;  but 
they  are  Dutch.  They  have  a  strongly  marked  mind  and  character  im¬ 
pressed  on  them,  and  expressed  by  them,  and  every  accompaniment  in 
the  picture  has  the  same,  and  harmonizes  with  all  around  it.  The  Hol¬ 
lander  has  a  decided  taste  for  the  romantic  ;  great  amateurs  are  the  Myn- 
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heers  of  the  rural.  Everj'  Dutchman  above  the  necessity  of  workinjr  to¬ 
day  for  the  bread  of  to-morrow,  has  his  garden-house  (Buyteplaats)  in 
the  suburbs  of  his  town  (for  the  Dutch  population  live  very  much  in 
town  surrounded  by  wet  ditches),  and  repairs  to  it  on  Saturday  evening 
with  his  family,  to  ruralize  until  Mondaj'  over  his  pipe  of  tobacco.  Dirk 
Hatterick,  wc  are  told,  did  so — it  is  the  main  cxtravag.ance  of  the  Dutch 
middle-class  man,  and  it  is  often  an  expensive  one.  This  garden-honse 
is  a  wooden  box  gail}’  painted,  of  eight  or  ten  feet  square ;  its  name, 
^ly  Delight,”  or  “  Rural  Felicity,”  or  “  Sweet  Solitude,”  stuek  up  in 
gilt  tin  letters  on  the  front ;  and  situated  usually  at  the  end  of  a  narrow 
slip  of  ground,  enclosed  on  three  sides  with  well-trimmed  hedges  and 
slimy  ditehes,  and  overhanging  the  eanal,  which  forms  the  boundary  of 
the  garden-plot  on  its  fourth  side.  The  slip  of  land  is  laid  out  in  flower¬ 
beds,  all  the  flowers  in  one  bed  being  gencralh'  of  one  kind  and  colour ; 
and  the  brilliancy  of  these  large  masses  of  flowers,  the  white  and  green 
paint  work,  and  the  gilding  about  the  garden-houses,  and  a  row  of  those 
glittering  fairy  summer  lodges,  shining  in  the  sun,  upon  the  side  of  the 
wide  canal,  and  swimming  in  human  brilliane}'  in  the  midst  of  plots  and 
parterres  of  splendid  flowers,  and  with  the  accompaniments  of  gail3’ dressed 
ladies  at  the  windows,  swlfth*  passing  pleasure-ljoats  with  bright  burnished 
sides  below,  and  a  whole  citj'popidation,  afloat  or  on  foot,  enjoj-ing  them¬ 
selves  in  their  holiday  clothes,  form,  in  truth,  a  summer  evening  scene 
which  one  dwells  upon  with  much  delight.  I  pity  the  taste  which  can 
stop  to  enquire  if  all  this  human  enjovment  be  in  good  taste  or  bad  taste, 
vulgar  or  refined.  I  stufiT  mj*  pipe,  hire  a  boatman  to  row  me  in  his 
schuytje  up  the  canal  to  a  tea-garden,  and  pass  the  evening  as  Dutchh' 
and  happily  as  my  fellow-man. — Laing’s  Notes  of  a  Traveller. 

III.  A  Midnight  Scene  on  the  Ocean. 

One  more  of  the  beautiful  and  poetical  pictures  which  Professor  SteflTens 
paints  with  so  vivid  j  et  so  soft  a  touch — once  more  let  us  rock  our  ima¬ 
ginations  on  the  bosom  of  the  deep,  before  we  go  back  to  the  world  of 
men  and  things.  We  know  of  few’  attempts  in  prose  or  verse  to  describe 
the  undescribable,  the  awful  majesty,  and  the  profound,  mysterious  at¬ 
traction  of  the  ocean,  equal  to  the  following.  Our  author  was  good- 
naturedlj’  invited  bj’  a  party  of  six  fishermen  to  accompany  them  on  an 
expedition  to  a  sand-bank,  at  a  distance  of  six  or  seven  Norwegian  miles 
from  shore,  where  thej’  w’crc  to  pass  the  night.  Thej'  sailed  in  a  serene 
and  beautiful  morning :  the  wind  afterwards  rose,  and  the  sea  was 
agitated.* 

“  The  night  I  passed  there  I  shall  never  forget.  As  twilight  closed 
around  us  on  the  tossing  w.aves,  wc  became  more  and  more  silent ;  the 
masts  were  lowered;  the  fishermen  were  contented  with  their  daj’’s  work, 
and  I  now  threw  out  mj’  net  once  more ;  the  kind-hearted  fellows  pressed 


*  Ib’itidi  anil  I'oreign  be\  low. 
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ivith  the  Character  of  its  Inhabitants. 

round  me  with  friendly  curiosity  as  I  emptied  my  rich  booty  into  the 
tub,  and  began  to  examine  it.  I  had  to  give  a  popular  lecture  on  the 
new  and  rare  productions  I  had  caught.  Meanwhile,  though  the  sun  had 
sunk  below  the  horizon,  the  bright  evening  red  remained  visible  the 
whole  night  in  the  far  west,  and  played  on  the  waves  around  us  —  now 
gleaming,  and  then  vanishing  like  a  soft  lightning.  The  oars  lay  still  ; 
the  boat,  left  to  itself,  rocked  on  the  waves  ;  the  conversation  fell  into 
monosyllables ;  my  companions  sung  a  h3'mn  ;  I  heard  the  murmur  of 
their  praj'ers,  and  then  each,  folding  himself  in  his  cloak,  lay  down  to 
sleep :  they  slept  the  deep  sleep  of  tired  men.  The  billows  dashed  against 
the  boat,  and  the  night-air  closed  over  our  heads  ;  the  consciousness  that 
a  fathomless  abj’ss  might  at  any  moment  swallow  up  our  small  bark  kept 
me  awake,  and  the  power  of  the  wondrous  ocean — Solitude  took  posses¬ 
sion  of  me.  It  was  as  if  I  belonged  to  the  deep  whose  inhabitants  I  had 
disturbed  with  mj'  daring  curiositj'.  The  dim  horizon  of  my  precarious 
future — a  thousand  pictures  of  the  past,  appeared  and  vanished  again. 
Neither  sorrow  nor  joj*  could  assume  a  distinct  form ;  all  feelings  blunted 
each  other — nil  images  rocked  like  the  boat,  and  melted  into  each  other 
like  the  waves :  it  was  a  feeling  such  as  I  never  experienced  before  or 
since.  In  the  twilight,  I  could  not  discern  the  distant  shore ;  and  here 
I  learned  the  deep,  unfathomable  might  with  which  Nature  rules  the 
soul — here,  as  in  no  other  situation.  Bj-  degrees  all  images  became 
dimmer  and  more  shadow^’ — the  rocking  motion  of  my  thoughts  more 
tranquil,  gentle,  and  calm ;  the  plashing  of  the  waves  sounded  like  a 
lullab}',  and  I  sank,  like  my  comrades,  into  a  deep  sleep.” — Steffens,  in 
his  “  Jras  ivh  erldbtei’ 


IV.  A  Scene  in  Norimij. 

“  In  one  of  these  wanderings,  I  remember,”  says  Steffens,  ''  to  have 
spent  the  night  in  a  valley  so  entirclj*  shut  in  on  all  sides  by  naked, 
abrupt,  precipitous  rocks,  that  the  sun  was  onlj'  visible  a  few  hours  in 
the  middle  of  the  da}\  A  hut  of  unusual  neatness  stood  in  this  vallej- ; 
the  grass  was  fresh,  green,  and  luxuriant,  from  constant  moisture ;  oats 
and  barley  were  growing  in  sheltered  spots  ;  a  few  cows  were  feeding  in 
the  little  meadow :  everj'thing  breathed  repose  and  comfort.  The  inha¬ 
bitants  of  this  peaceful  nook — a  hale,  active  old  man,  "with  a  white  beard, 
a  good-natured  old  w’oman,  a  married  son,  with  his  wife  and  children — 
were  so  cordial,  so  delighted  at  the  rare  event  of  a  visit  from  a  young 
traveller,  that  I  determined,  after  seeing  the  earl}'  setting  of  the  sun,  to 
stay  for  its  late  rising. 

“  The  old  people  had  not  left  their  vallej’  for  j'cars ;  the  young  woman 
liaa  seldom  been  as  far  as  the  shore  of  the  island.  The  son  alone  some¬ 
times  made  journej’s  of  business  as  far  as  Bergen ;  but  these  were  b}-  no 
means  frequent,  and  their  peaceful  lives  flowed  on  in  the  most  complete 
seclusion.  The  incident  made  an  indelible  impression  on  my  memory ; 
because  1  never  had  so  near  a  view  of  the  riches  of  an  apparent  uniformity 
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of  life — of  tlic  completely  enclosed  tranquil  fountain  of  a  simple  existence, 
cut  off  from  all  turbid  and  stormy  waters,  as  here.  Both  father  and  son 
had  been  seamen  in  their  youth.  They  had  seen  the  world ;  knew  France, 
Spain,  and  the  ports  of  the  Mediterranean,  as  sailors  know  them  ;  they 
had  carried  back  into  their  lonely  valley  a  general  picture  of  the  relations 
of  the  external  world ;  but  the  old  man  had  lived  here  very  long,  and 
even  the  son  for  more  than  ten  years.  The  events  that  then  convulsed 
the  world  lay  at  an  immense  distance.  Intervals,  whether  of  time  or 
space,  appeared  to  have  lost  their  significancy ;  and  even  the  events  of 
their  own  country  and  neighbourhood  were  as  strange  to  them,  and 
seemed  as  entirely  severed  from  their  own  existence,  as  the  events  of  the 
most  distant  lands.  And  yet  these  remote  things  were  as  vividly  present 
to  their  simple  minds,  and  affected  their  transparent  souls  as  deeply,  as 
if  they  belonged  to  their  own  most  intimate  being.  As  the  infant  stretches 
out  its  hands  to  grasp  the  most  distant  object  as  if  it  were  to  close  it,  so 
did  their  warm  guiltless  hearts  embrace  the  remotest  events  as  if  they 
regarded  themselves.  They  asked  me  a  thousand  questions.  The  whole 
existence  and  mind  of  these  people  was  of  such  a  limpid  clearness,  that 
I  knew  in  a  moment  what  incidents  to  relate,  and  how  to  describe  them. 
Never  had  I  a  more  attentive  audience — never  did  I  hear  sounder  judg¬ 
ments.  The  time  passed  with  extreme  rapidity  in  this  soft  physical  .and 
mental  twilight,  and  yet,  when  1  left  the  hut,  I  felt  as  if  I  quitted  a  long- 
accustomed  home.” — Steffenn,  in  his  “  Was  ich  erlebte.” 
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East  side  of  Scotland. 
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ANNUAL  RESULTS. 


MORNING. 


Barometer. 

Observations. 

Wind. 

Thermometer. 

OB'IEBV  ATIONS. 

Wind. 

Highest,  7th  January,  30.38, 

NW, 

Highest,  10th  August,  66“, 

NW. 

lAiwcst,  25th  November,  28.05 

,  E.  i 

Lowest,  6th  January,  20°, 

NE. 

Highest,  8th  October,  30.37, 

EVENING. 

NW.  1  Highest,  13th  June,  70“, 

N. 

Lowest,  22d  October,  28.62, 

w.  1 

Lowest,  23d  November,  29°, 

W. 

Extreme  Cold 

AXD  Heat  bv  Si.x’s  Thermometer. 

Cloldest,  6th  January, 

,  Wind  NE.  .  ; 

20° 

Hottest,  23d  July, 

.  Do.  NW. 

77° 

Mean  temperature  of  the  3'ear 

1842,  . 

. 

48.00° 

Weather. 

Oats. 

Wind. 

Times. 

Fair,  .... 

187 

N.  and  NE.  .  .  . 

47 

Rain,  &c. 

178 

E.  and  SE. 

72 

— 

S.  and  SW. 

06 

3C5 

W.  and  NW.  . 

140 

Barometer  during  the  first  four  months  of  the  year  taken  at  noon,  and  the  mean 
height  for  that  time  is  t’U.850  inch. 

The  aurora  borealis  was  observed  but  six  times  during  tlie  year,  vix.,  on  tiie 
1st  and  15th  February,  3d  and  12th  April,  18th  July,  and  26th  October. 
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Extracted  from  the  Register  kept  at  Kinfauns  Castle,  56“  23'  30"  N.  L. 


1842. 

J  PAST  8  A.M. 

8  P.M. 

Mean  TemiNT.afure  by 
Six’s  XlKTiiiumeter. 

Depth 
of  Rain 
in 

Garden. 

No. OF 

Ruin 

or 

Snow. 

Days 

Fair 

Baroiii. 

Ther. 

Barom. 

Ther. 

Mn.\, 

Min. 

Mean. 

Jan. 

£9.823 

32.41 

29.821 

32.48 

44 

12 

33.35 

2.41 

13 

IS 

Feb. 

29.632 

37.71 

29.010 

37.25 

52 

27 

39.28 

1.91 

11 

IV 

March 

29.525 

40.00 

29.499 

39.32 

55 

29 

41.48 

2.67 

14 

17 

April 

30.013 

43.63 

30.023 

42.20 

04 

28 

41.70 

36 

May 

29.085 

.50.22 

29.735 

48.19 

65 

30 

51.38 

2.10 

14 

17 

June 

29.804 

57.40 

29.738 

55.46 

70 

41 

55.86 

1.33 

11 

19 

July 

29.739 

57.22 

29.730 

5(i.22 

77 

39 

5t!.58 

2.89 

11 

20 

Aug. 

29.842 

58.15 

29.829 

58.03 

80 

39 

60.19 

1.80 

Sept. 

29.741 

54.56 

29.702 

50.40 

»8 

38 

.54.16 

1.42 

■  a 

Oct. 

29.700 

43.00 

29.749 

39.38 

64 

23 

43.70 

0.85 

mi 

Nov. 

:  29.582 

38.96 

29.580 

37.53 

58 

25 

39.90 

2.78 

19 

Dec. 

29.035 

42.12 

29.707 

39.87 

57 

29 

42.74 

2.94 

la 

14 

Average 

29.732 

40.29° 

29.732 

44.(;9“ 

(.4.16° 

46.94° 

122 

243 

3GG 
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ANNUAL  RESULTS. 


BaHOMETEI!. 

Thermometer. 

Observations. 

Wind. 

Observations. 

Wind. 

Highest,  7th  January,  30.41, 

N. 

Highest,  1.3th  August,  64®, 

w. 

Lowest,  23d  October,  28.56, 

N. 

LoYvest,  15th  January,  2.3°, 

E. 

EVENING. 

Highest,  7th  Januart*,  .30.40, 

N. 

j  Highest,  31st  July,  65°, 

N. 

Lowest,  22d  October,  28.56, 

W. 

I  Lowest,  15th  January,  24°, 

E. 

E.xtiie.mf,  Cold  axd  Heat  by  Si.\’s  Thermometer. 

Coldest.  16th  Januarv, . 

.  M  ind,  E . 

.  12’ 

Hottest,  18th  August . 

.  Bo.  8 . 

.  80° 

Mean  Temperature  of  the  year  1842, .  46.94^ 

M'eatueb. 

Day’s. 

AVind. 

Times. 

Fair . 

..  24.3 

N.  and  NE . 

....  45 

..  122 

E.  and  SE . 

....125 

S.  and  SW . 

...  99 

365 

W.  and  NIV . 

...  96 

3(i5 

The  amount  of  rain  last  vear  at  Kinfauns  Castle  was  31.10  inches; 

whereas 

during  1842,  but  2.3.10  inches 

fell  :  the  difference  being  8.00  inches. 

During 

18o9,  a  gri?at  quantity  of  rain  fell,  but  was  succeeded  by  a  very  dry  year:  but  the 
quantity  of  rain,  even  then,  was  greater  than  during  1842.  The  mean  tenir.era 
ture  of  1841,  by  the  Kinfauns  Register,  was  4.5.88  ;  1842  warmer  by  l.OCi^. 


RkSULTS  of  \  MeTEOISOI.OOICAL  JoriiXAL,  KKI'T  AT  IlAUr.AiiV,  X]:AK  U'ai;lisle. 

nv  JosF.rii  Aikinsos,  i.\  1842. 


BAROMETER. 

Mean  height  at  9  a.m . 29.840 

Men  height  at  9  I'.m . 29.821 

Mean  height  of  both . 29.820 

Highest  A.M.  on  the  Sth  Oct.  ...30..509 
Lowest  A.M.  on  the  2i5th  Nov.... 28.0.59 
Highest  f.M.  on  the  9th  .Vpril. . .30.r»0;i 
Lowest  F.M.  on  the  23d  Oct.  ...28.405 

THERMOMETER. 

Mean  of  Maximum  . .5.3.5 

Mean  of  Minimum  . 43.5 

Mean  of  both  . 48.5 

Highest,  on  the  18th  August  ...81..3 
Lowest,  on  the  21st  October  ...14,8 

RAIN, 

Total  quantitj' . 21.82.5 

Average  quantity  for  the  same  1 

month  for  seven  years . J  ' 

Number  of  days  on  which  rain  | 


fell. 


.Average  number  of  days  for 
seven  years  . 


i  - 


WIND. 

Numbeb  of  Pays. 

N....14i  E....22i  S  ...  :32i  W.  ...  36 
NNE.4i  ESE.3.i  SS\V.24l  \VNMM2i 
NE.  3Gi  SE.  40i  SW.  7n]-NW....l6j 
ENE.6i  SSE.23  WS\V.20.}  NNW.  li 
Days. 

Total  Easterly . 150^ 

Total  Westerly  . 21!^ 

Calm  .  81 

Moderate . 209 

Breeze .  38 

Sh'ong  Breeze .  20 

Stormy .  11 

WE.ATHER. 

Clear  .  47 

Sun  shone  out . 319 

Cloudy  . 1.32 

Rain,  171  ;  Snow,  1.5  =  . 186 

Frost  .  58 

Thunder  .  8 

Hail .  16 


XUM 
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Alford  Meteorological  Table  for  1842.  By  Dr  Farqi:ii  arson,  LL.D., 
F.R.S.E. 

Mean  Results  of  the  Thermometer,  and  the  quantity  of  Rain,  for  1842, 
at  Alford — about  Lat.  57^13  N. ;  420  feet  above  the  level  of  the  sea,  and  26 
miles  inland  from  the  Sea  at  Aberdeen.  Also,  the  number  of  fair  days,  and 
of  days  on  which  Rain  or  Snow  fell,  more  or  less. 

The  Thermometer  was  registered  at  8J  li.,  a.ai.,  and  8  h.,  p.m.  ;  and  the 
daily  extremes,  at  the  latter  hour. 


1842. 

Mean 

of 

Jlorn. 

Mean 

of 

Even. 

Mean 

of 

Morn. 

and 

Even. 

Mean 
of  1 
daily  i 
tiiirliest 
hnd 
lowest. 

FIi"host 
in  the 
Month. 

Lowest 
in  the 
Month. 

Haiii 

in 

Inehes. 

Number 

of 

Fair 

Days. 

Number 

of 

lliiiny 

Days. 

Jan.  ... 

32.°48 

33.71 

BnBMI 

33.4 

43° 

17° 

1.8 

17 

14 

Feb.  ... 

35.39 

37.14 

36.26 

37.88 

49 

18 

19 

9 

March 

39.74 

40.35 

40.045 

40.53 

31 

2.25 

17 

14 

April... 

43.53 

45.06 

EiMn 

45.8 

66 

29 

.7 

27 

3 

May  ... 

51.25 

51,155 

51.19 

08 

36 

1.25 

15 

16 

June  ... 

56.7 

56.75 

55.49 

74 

38 

3.2 

15 

15 

Julv  ... 

56.35 

56.25 

56.3 

55.77 

72 

40 

2.875 

17 

14 

Aug.  ... 

59.64 

59.59 

73 

41 

1.45 

19 

12 

Sept.  ... 

53.13 

53.13 

53.13 

53.58 

34 

3.7 

14 

16 

Oct.  ... 

43.12 

43.8 

43.46 

43.93 

18 

5.2 

19 

12 

Nov.  ... 

38. 

38.1 

r38.05 

38.46 

55 

20 

7.1 

12 

18 

Dec.  ... 

42.64 

43.87 

43,25 

43.91 

56 

27 

1.15 

23 

8 

45.99 

46.61 

4G.3 

Mean 

of 

Year. 

46.62 

33.225 

214 

151 

Mean  Temperature  of  ten  years, .  4.)’ 1/2 

Me.an  Rain  in  eight  years, .  36.703  Inches. 


The  year,  as  a  whole,  has  been  unusually  delightful,  without  any  of  the 
extremes  of  heat  or  cold.  The  crop  has  been  about  an  average  one  in  gi'ain, 
and  safely  got  in ;  but  the  fodder  somewhat  deficient,  owing  chiefly  to  the 
drought  of  April,  May,  and  the  first  part  of  June.  Tlie  h;iy,  owing  to  the 
same  ciiuse,  was  very  light,  and  in  some  cases  the  potatoes  failetl  to  spring. 
Alter  some  wintry  and  rainy  weather  in  November,  December  became  a  dry 
and  pleasant  month,  and  all  the  autumnal  labours  of  the  field  were  put  into 
great  forwardness. 
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Meteorological  Table  for  1843. 

Kept  at  Rutland  Square,  Edinburgh,  by  Mr  R.  D.  Pail. 
Table  I. — January. 


1 

'  1843. 

1 

Ther. 

Max. 

Ther. 

Min. 

Tiler.  Barom, 
Mean.  |lp. 8,  A.M. 

Therm. 

Jp.  8,  A.M. 

Bar. 

8.  P.M. 

Ther. 

8,P.  M. 

Rain. 

Hail. 

Wind. 

Meteon. 

1  Jan.  1. 

34° 

28° 

31 

30.09 

28° 

31° 

N. 

1  ...  2. 

32 

23 

27 

29.96 

29 

27 

N. 

I  ...  3. 

44 

32 

38 

2>9.93 

29.69 

41 

S.  \V. 

i  ...  4. 

32 

34 

29.49 

29.49 

33 

N.  W. 

j  ...  3. 

34 

30 

32 

33 

32 

X.W. 

43 

34 

38 

29.85 

35 

29.65 

36 

s.  w. 

i  ...  7. 

37 

28 

32 

2940 

37 

29.13 

33 

w. 

...  8. 

33 

24 

28 

28.92 

28 

Es'XIIl 

26 

w 

...  !). 

37 

32 

34 

2>9.29 

30 

36 

s.  w. 

...  10. 

a3 

28 

30 

28.41 

33 

28.60 

X.  w. 

...  11. 

33 

24 

28 

28.71 

29 

28.69 

X.  w. 

Lunar  Hi: 

1  ...  12. 

30 

26 

28 

28.71 

28 

28.76 

x.w. 

Solar  Ha2. 

j  ...  13. 

35 

32 

33 

28.32 

31 

2>8.23 

S.  E. 

...  14. 

32 

23 

27 

28.49 

32 

28.55 

x.w. 

...  1.5. 

30 

26 

28 

28.62 

27 

28.81 

26 

N. 

!  ...  10. 

37 

mm 

33 

2>9.38 

36 

28.81 

31 

N. 

(  ...  17. 

43 

EH 

41 

2>9.78 

38 

2’9.48 

43 

S.W. 

1  ...  18. 

46 

44 

45 

29  96 

44 

30.11 

46 

s.  w. 

1  ...  19. 

46 

40 

43 

30.21 

44 

30.20 

43 

s.  w. 

1  ...  20. 

43 

32 

37 

30.12 

42 

29.9*3 

a*) 

S.W. 

i  ...  21. 

38 

32 

35 

29.81 

34 

29.71 

37 

8.  E. 

1  .  . 

45 

40 

42 

2>9.70 

41 

29.71 

45 

S.W. 

I  ...  23. 

44 

42 

43 

29.68 

41 

29.39 

43 

s. 

j  ...  24. 

46 

42 

44 

29.36 

44 

29.42 

43 

s.  w. 

!  ...  2->. 

45 

42 

43 

29.55 

42 

29.67 

45 

w. 

j  ...  lit>. 

47 

43 

45 

2»9.69 

42 

29  68 

43 

w. 

\  ...  27. 

51 

44 

47 

29.46 

48 

2>9.38 

52 

w. 

i  ...  28. 

*47 

40 

43 

29.21 

44 

29..50 

40 

w. 

•Aurora  B. 

...  2>9. 

*50 

40 

45 

29.45 

41 

29.30 

48 

w. 

...  30 

44 

39 

41 

29.13 

2^.44 

40 

x.w. 

1  ...31. 

49 

36 

42 

29.43 

44 

2^.15 

48 

s.  w. 

f  Means, 

i 

40.12 

36.67 

29.403 

36.41 

29.a57 

13 

7 

o 

RESULTS. 


Highest, 

BAROMETER. 

30.21 

THERMOMETER. 

Highest, 

61“ 

Lowest, 

•  •  • 

28.23 

Lowest, 

23“ 

Mean, 

. 

29.380 

Mean, 

36.67 

WINDS. 

VV.  7 ;  X.w.  7  ;  N.  4 ;  N.E.  0 ;  E.  0 ;  S.E.  2 ;  S.  1 ;  S.W.  10. 

Mk.moranda. — January  1.  2.  fine.  3.  Cloudy ;  windy  p.m.  ;  thermo¬ 
meter  4  P.M.  37^.  6.  Windy  p.m.  6.  Morning  hazy.  7.  Stormy  at  in¬ 
tervals,  during  day,  with  rain  and  sleet ;  snow  7  p.m.  ;  night  stormy. 
8.  Heavy  snow  ;  windy.  0.  Snow  a.m.  ;  heavy  gale  after  1  p.m.  ;  snow 
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again,  during  night.  10.  Fine.  11.  Fine ;  hazy ;  large  lunar  halo 
half-past  7  r.-M.  12.  Hazy;  a  colourless  ring  round  the  sun  all  day  ;  8 
p.M.  ground  thickly  covered  with  hoar  frost ;  barometer  commenced  to 
sink  11  P.M.,  the  wind  at  the  same  time  rose  from  S.E.,  and  an  hour  or 
two  afterwards,  increased  to  the  most  violent  storm,  probably  ever  re¬ 
collected,  and,  at  the  same  time,  considering  the  short  time  it  lasted,  was 
productive  of  immense  loss  both  of  life  and  property.  13.  Seven  a.m. 
stormy,  snow  occasionally  during  day,  but  calm  ;  sleet  10  p.m.  14.  16. 
Frosty.  16.  Barometer  rose  very  rapidly  during  last  night,  followed  by 
a  thaw.  17.  18.  19.  Cloudy.  20.  Cloudy  ;  thermometer  at  6  p.m.  39°. 
21.  Fine;  thermometer  6  p.m.  32^,  but  by  10  o’clock  p.m.  had  risen  to 
38’ ;  night  cloudy.  22.  Cloudy.  23.  Cloudj' ;  stormy  at  8  p.m.  24. 
IVindy  ;  rain  9  p.si.  26.  Windy ;  night  stormy.  26.  Ditto ;  tempera¬ 
ture ;  11  P.M.  47’.  27.  28.  Stormy.  29.  The  same;  barometer  again 
began  to  sink  at  9  p.m.  ;  wind  much  higher,  with  heavy  and  constant 
rain.  30.  31.  Stormy;  nights  of  both  days  especially  so. 

In  Louihu  the  storm  of  the  13th  January  last  was  severely  felt.  About 
three  o’clock  a.m.  a  sharp  wind  sprang  up  from  south,  southwest,  and 
.shortly  before  four  o’clock  a  heavy  rain  began,  which  continued  until 
daybreak.  About  nine  o’clock  there  was  a  heavy  fall  of  hail ;  and  as 
the  forenoon  advanced,  the  wind  increased  in  violence,  until  between 
twelve  and  one  o’clock,  it  blew  a  perfect  hurricane  from  the  southwest, 
which  lasted  for  nearly  an  hour. 

Lh'erponi,  Jan.  14. — During  the  whole  of  yesterday  the  falling  of  the 
barometer  giive  unerring  symptoms  of  the  approach  of  a  severe  storm. 
Tlie  g!ile  increased  as  the  night  advanced,  and  from  twelve  until  five  this 
morning,  a  hurricane  raged,  hardly  le.ss  fierce,  but  fortunately  less  de¬ 
structive  as  regards  life  and  property,  than  the  memorable  one  of  the  7th 
Jjinu.iry  1839.  At  noon,  on  the  14tli,  barometer  at  28.80,  having  fallen 
from  28.85,  at  whieh  point  it  stood  at  9  a.m. 

The  great  and  long-continued  depression  of  the  barometer,  during  this 
month,  came  to  a  crisis  on  the  16th  instant.  In  the  morning,  it  again 
began  to  sink  after  a  sudden  rise  the  night  before,  the  wind  having  veered 
to  nortli.  in  the  evening  of  the  16th  instant,  the  barometer  was  again 
below  29  inches,  and  towards  midnight  the  wind  went  to  S.W.,  when 
tlie  frost  went  entirely  off,  the  temperature  of  the  atmosphere  beeoming 
extremely  mild,  without  frost  even  by  night ;  but  to  make  up  for  this, 
constant  gales  and  rain  prevailed,  until  the  morning  of  the  2d  February, 
when  the  frost  returned,  accompanied  by  snow  from  N.W.  The  de¬ 
pression  of  the  barometer  on  the  13th  was  very  extensive,  the  storm  not 
only  extending  throughout  the  kingdom,  but  also  on  the  Continent, 
where  it  was,  in  many  parts,  more  destructive  than  in  Britain. 
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Tiier. 

Max. 

Ther. 

Min. 

Ther. 

Med. 

Barom. 

I  p.  8  A.  M 

Therm. 

1  p.  8  A.  M. 

Bar. 

8  P.  H. 

Ther. 

8  P.  M. 

Rain. 

Hail. 

Wind. 

Meteors 

b.  1. 

37 

29.a8 

38° 

29.18 

38 

W. 

2. 

33 

31 

29.08 

32 

29.11 

32 

N.W. 

Do. 

3. 

32 

19 

25 

28.89 

.30 

29.13 

32 

N.W. 

4. 

34 

29 

31 

29.53 

32 

29.81 

29 

N. 

5. 

35 

20 

27 

29.80 

31 

29.87 

27 

N. 

C. 

a-j 

33 

30 

29.93 

22 

29.96 

33 

N.E. 

.  7. 

37 

37 

ai.io 

38 

^a).15 

37 

N.E. 

8. 

36 

37 

30.10 

as 

30.05 

38 

N.E. 

9. 

36 

EnH 

33 

30.08 

36 

30.11 

32 

N.E. 

.  10. 

36 

34 

35 

30.09 

33 

30.08 

34 

N.E. 

11. 

38 

36 

37 

30.10 

36 

30.10 

36 

N.E. 

.  12. 

40 

33 

36 

taiiiM 

38 

a).08 

35 

E. 

.  13. 

35 

25 

30 

29.93 

33 

29.73 

32 

W. 

.  14. 

28 

16 

29.69 

27 

29.89 

21 

N. 

.  l.a. 

18 

29.41 

24 

29.17 

23 

W. 

.  1(>. 

in 

19 

23 

29.13 

23 

29.27 

24 

N. 

.  17. 

Em 

Wm 

26 

29.49 

23 

2>9.59 

28 

N. 

.  18. 

34 

31 

29.61 

25 

29.60 

31 

N  E. 

.  19. 

37 

32 

34 

30 

29.50 

32 

E. 

.  20. 

38 

35 

36 

29.41 

36 

29.39 

36 

E. 

.  21. 

37 

35 

36 

29.39 

35 

29.41 

35 

E, 

o>> 

34 

36 

29.41 

37 

29.40 

35 

E. 

.  23. 

35 

36 

29.49 

36 

29.52. 

36 

E. 

.  24. 

ai 

37 

29.60 

38 

29.(i5 

35 

E. 

.  25. 

33 

a5 

29.61 

36 

29.62 

34 

E. 

.  26. 

36 

33 

34 

29.57 

34 

29.38 

35 

E. 

.  27. 

36 

31 

a3 

29.18 

33 

29.09 

34 

...  1  S.E. 

.  28. 

36 

27 

31 

29.22 

32 

29.49 

33 

...  |N.E. 

ians, 

35.53 

29.53 

32.21 

29.605 

32.30 

29.608 

32.39 

11 

4 

13  I 

RESULTS. 


Highest, 

BAROMETER. 

30.15 

THERMOMETER. 

Highest, 

42° 

Lowest, 

•  • 

28.09 

Lowest, 

16° 

Mean, 

. 

29.G06 

Mean, 

32.21 

WINDS. 

W.  3 ;  N.W.  2 ;  N.  5 ;  N.E.  8 ;  E.  9 ;  S.E.  1 ;  S.  0 ;  S.W.  0. 

Memoranda. — Meteor, — Shortly  .after  eight  o’elock,  on  the  evening  of 
the  6th,  a  brilliant  meteor  passed  over  a  considerable  part  of  the  north 
of  the  county  of  Nottingham.  Its  course  was  from  N.W.,  and  in  its 
direct  path  it  went  a  little  to  the  east  of  Grove,  near  Retford.  Its  colour 
wiis  a  dark  red,  and  its  velocity  not  less  than  60  or  CO  miles  in  a  minute. 
— Nottingham  Journal. 

The  Late  Gales. — Feb.  18. — During  the  last  six  weeks,  the  sacriflee 
of  life  and  property  at  sea  has  been  without  parallel  in  the  history  of  out 
mercantile  affairs-  Upon  reference  to  Lloyd’s  books,  it  appears  that  the 
total  number  of  vessels  wrecked  during  the  storm  of  the  I3th  January, 
w.as  180,  and  the  number  of  persons  lost,  463.  On  the  coast  of  England 
154  vessels,  .and  190  lives.  On  the  coast  of  Scotland,  17,  and  30  lives. 
On  the  coast  of  Ireland  5,  .and  104  lives,  and  on  the  coast  of  France  4 
vessels,  and  100  lives.  The  value  of  the  vessels  and  cargoes  have  been 
roughly  estimated  at  L.685,000,  viz.  vessels  at  L.405,000,  and  cargoes  at 
L.180,b00. 
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Froceedings  of  the  Royal  Society  of  Edinburgh. 

(Continued  from  last  Number,  p.  176.) 

1842,  December  5. — Sir  T.  Makdougall  Brisbane,  Bart., 
President,  in  the  Chair. 

1.  On  the  Construction  of  a  New  Music  Hall.  By  Sir  George 
S.  Mackenzie,  Bart. 

December  19. — The  Right  Honourable  Lord  Greenock, Vice- 
President,  in  the  Chair. 

1.  Letter  on  Terrestrial  Magnetism,  addressed  to  the  Secre¬ 

tary.  By  Professor  Hansteen  of  Christiania. 

2.  Notice  of  the  occurrence  in  Scotland  of  the  Tetrao  medius, 

shewing  that  supposed  species  to  be  a  hybrid.  By  James 
Wilson,  Esq. 

There  exists  in  several  northern  continental  countries  a  peculiar 
kind  of  grouse,  called  by  foreign  naturalists'  Tetrao  medius,  on  ac¬ 
count  of  its  exhibiting,  as  it  were,  a  combination  of  the  characters  of 
the  wood-grouse  or  capercailzie  on  the  one  hand,  and  of  the  black¬ 
cock  on  the  other.  It  is  never  found  except  in  countries  inhabited 
by  the  two  species  last  named ;  and  as  it  presents  a  union  of  their 
characters,  several  naturalists  have  inferred  that  it  is  not  itself  a 
distinct  kind,  but  a  hybrid,  resulting  from  the  casual  intercourse  of 
the  other  two.  But  most  naturalists  have  maintained  that  it  is  a 
distinct  species,  chiefly  upon  the  principle,  that,  in  the  wild  state, 
birds  of  different  species  do  not  intermingle  sexually  with  each  other. 
Mr  Wilson,  however,  having  discovered  that,  in  certain  districts  of 
Scotland  into  which  Lord  Breadalbane  has  lately  introduced  the 
capercailzie,  and  in  which  the  black-cock  previously  existed  in  abund¬ 
ance,  this  so-called  intermediate  grouse  has  also  now  made  its  appear¬ 
ance,  he  draws  the  conclusion,  that  it  is  not  a  distinct  species,  but  a 
hybrid  or  mule.  “  It  had  not  been  previously  known  in  Scotland, 
at  least  in  our  times, — it  has  not  been  introduced  by  any  one  from 
abroad, — and  yet  here  we  now  find  it  in  the  very  districts  inhabited 
by  the  other  two.”  Mr  Wilsou  exhibited  a  specimen  recently  killed 
on  the  estate  of  Dunira,  and  shewed  its  entire  agreement  with  the 
foreign  T.  medius,  by  comparing  it  with  a  specimen  from  Norway. 

3.  On  the  Coloration  of  the  Blood.  By  the  late  Daniel  Ellis, 

Esq.,  F.R.S.E.  Communicated  by  Dr  Christison. 


On  the  Growth  of  the  Salmon. 
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1843,  January  9. — Dr  Abercrombie,  Vice-President,  in 
the  Chair. 

1.  On  the  Growth  of  the  Salmon.  By  Mr  Andrew  Young,  In- 
vershin,  Sutherlandshire.  Communicatedby  James  Wilson, 
Esq. 

Mr  Young  has  here  taken  up  the  subject  of  the  salmon’s  growth 
where  it  was  necessarily  left  off  by  Mr  Shaw.  So  far  as  the 
earliest  or  fresh-w'ater  state  of  the  fish  is  concerned,  he  entirely 
agrees  with  the  observer  just  named.  He  then  states  the  various 
opinions  which  prevail  regarding  the  more  or  less  rapid  growth  of 
smolts  and  grilse,  and  shews  by  tabular  lists  (the  result  of  frequently 
repeated  experiments),  that  the  increase  in  their  dimensions  is  ex¬ 
traordinary  so  soon  as  they  descend  into  the  salt  water.  So  far  back 
as  the  months  of  April  and  May  1837,  he  mai’ked  a  number  of  de¬ 
scending  smolts,  by  making  a  peculiar  perforation  in  the  caudal  fin, 
by  means  of  small  nipping  irons  constructed  for  the  purpose.  He 
re-captured  a  considerable  number  of  them  ascending  the  rivers  as 
grilse,  in  the  course  of  the  ensuing  months  of  June  and  July,  and 
weighing  several  pounds  each,  more  or  less  according  to  the  differ¬ 
ence  in  the  length  of  their  sojourn  in  the  sea.  Again,  in  April  and 
May  of  1842,  he  marked  a  number  of  descending  smolts,  by  clipping 
off  the  little  adipose  fin  upon  the  back.  In  June  and  July  he  caught 
several  of  them  returning  up  the  river,  and  bearing  his  peculiar 
mark, — the  adipose  fin  being  absent.  Two  of  these  specimens  were 
exhibited  to  the  Society.  One  marked  in  April,  and  re-captured  on 
the  25th  of  July,  weighed  7  lb. ;  the  other,  marked  in  May  and  re¬ 
captured  on  the  30th  July,  weighed  3^  lb.  As  the  season  advances 
grilse  increase  in  size,  those  being  the  largest  which  abide  the  longest 
in  the  sea.  They  spawn  in  the  rivers  after  their  first  ascent,  and 
before  they  have  become  adult  salmon. 

Mr  Young  also  described  various  experiments  instituted  with  the 
view  of  shewing  the  transition  of  grilse  into  salmon.  He  marked 
many  small  grilse  after  they  had  spawned  in  winter,  and  were  about 
to  re-descend  into  the  sea.  He  re-captured  them  in  the  course  of 
the  ensuing  summer  as  finely-formed  salmon,  ranging  in  weight  from 
9  to  14  lb.,  the  difference  still  depending  on  the  length  of  their 
sojourn  in  the  sea.  He  has  tried  these  experiments  for  many  sea¬ 
sons,  but  never  twice  with  the  same  mark.  A  specimen  marked  as 
a  grilse  of  4  lb.  in  January  1842,  and  re-captured  as  a  salmon  of 
9  lb.  in  July,  was  exhibited  to  the  Society.  It  bore  a  peculiarly 
twisted  piece  of  copper  wire  in  the  upper  lobe  of  the  caudal  fin. 
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Those  marked  and  re-taken  in  1841  were  marked  with  brass  wire 
in  the  dorsal  fin.  With  these  and  other  precautions  Mr  Young 
a  voided  the  possibility  of  any  mistake  as  to  the  lapse  of  time.  Both 
grilse  and  salmon  return  uniformly  to  their  native  streams  ;  at  least 
it  very  rarely  happens  that  a  fish  bearing  a  particular  mark  is  found 
except  in  the  river  where  it  was  so  marked.  Salmon  in  the  perfect 
state  as  to  form  and  aspect,  also  increase  rapidly  in  their  dimensions 
on  again  reaching  the  sea.  A  spawned  salmon  weighing  12  lb.  was 
marked  on  the  4th  of  March,  and  was  re-captured  on  its  return  from 
the  sea  on  the  10th  of  July,  weighing  18  lb,  Mr  Young  is  of 
opinion  that  salmon  rather  diminish  than  increase  in  size  during 
their  sojourn  in  rivers ;  and  he  illustrates  this  and  other  points  of  his 
subject  by  numerous  experiments  and  obseiwations. 


2.  On  the  Geology  of  Roxburghshire.  By  David  Milne,  Esq. 

Mr  Milne  divided  his  paper  into  two  parts ;  the  first  comprehending 
a  description  of  the  leading  geological  features  of  the  district ;  the 
second  containing  the  inferences  of  a  cosmological  character,  which 
the  facts  related  in  the  first  part  seemed  to  warrant. 

In  describing  the  geology  of  Roxburghshire,  Mr  Milne  referred, 
frst,  to  the  stratified  rocks;  secondly,  io  the  igneous  rocks;  and, 
thirdly,  to  the  superficial,  or  (as  they  have  been  sometimes  termed) 
the  diluvial  deposits. 

The  stratified  rocks  were  stated  to  consist  of  the  following  series, 
beginning  with  the  oldest,  viz. — greywacke,  old  red  sandstone,  and 
the  coal  measures.  As  to  the  long-disputed  question  regarding  the 
existence  of  the  new-red  sandstone  formation  in  this  county,  Mr 
Milne,  whilst  not  wishing  to  affirm  absolutely  the  non-existence  of 
any  strata  whatever  belonging  to  this  epoch,  x’eferred  to  the  older  for¬ 
mation  the  great  mass  of  the  red  sandstones  abounding  in  the  dis¬ 
trict,  adding  that  he  had  himself  seen  none  which  necessarily  be¬ 
longed  to  a  later  epoch. 

It  was  stated  that  no  fossils  had  been  found  in  the  greywacke 
.strata,  but  that  in  the  old  red  sandstone  formation,  scales  and  bones 
of  the  Holoptychuts  had  been  found  embedded  both  in  the  red  and 
the  white  coloured  strata. 

The  igneous  rocks  consist  of  all  the  varieties  of  felspars,  basalts, 
and  greenstones,  known  in  other  parts  of  Scotland,  the  first  men¬ 
tioned  of  these  being  the  oldest.  All  these  rocks  occur  in  the  form 
of  dykes,  as  well  as  hills,  of  which  the  Eildons  and  Cheviots  are  the 
highest  and  most  extensive. 
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The  superficial  deposits  consist,  beginning  with  the  oldest,  of  the 
boulder  clay,  well  known  in  the  Lothians, — of  sand  and  gravels, — and 
of  great  blocks  or  rounded  fragments  of  rocks,  all  strewed  over  the 
surface.  It  was  mentioned,  that,  whilst  the  boulder  clay  was  depo¬ 
sited  in  tumultuous  waters  (presenting  no  signs  of  stratification),  the 
sands  and  gravels  being  for  the  most  part  stratified,  have  been  depo¬ 
sited  by  waters  not  in  violent  action.  The  greater  number  of  boul¬ 
ders  in  Liddesdale  consist  of  grey  granite,  very  similar  to  that  of 
Criffel,  situated  between  thirty  and  forty  miles  to  the  westward. 

In  part  2d,  the  author  observed,  that  the  greywacke  formation, 
presenting  as  they  do  enormous  foldings,  in  consequence  of  which  the 
formation  is  traversed  by  ridges  and  valleys,  all  running  east  and 
west  by  compass,  must  have  been  acted  on  here,  as  throughout  the 
rest  of  this  part  of  the  island,  by  a  force  or  system  of  forces,  which 
acted  in  a  particular  direction ;  and  that  as  hardly  any  igneous  rocks 
whatever  occur,  within  the  limits  of  this  formation,  it  seemed  that 
the  greywacke  strata  had  not  been  elevated  and  folded  together  by 
igneous  action,  but  more  probably  in  consequence  of  changes  in  the 
form  of  the  earth’.s  nucleus,  as  suggested  by  Elie  de  Beaumont. 

The  elevation  of  the  greywacke  ranges  was  followed  by  eruptions 
of  felspathic  and  a  few  greenstone  rocks,  which  took  place  chiefly  on 
the  outskirts  of  that  formation ;  and  from  the  sediment  afforded  by 
the  wearing  down  of  these  rocks,  still  at  the  bottom  of  a  sea,  the  stra¬ 
tified  rocks  surrounding  and  partly  covering  these  older  rocks  were 
formed.  As  the  heaviest  sediment  would  be  deposited  first,  the  sand¬ 
stones  filled  with  oxide  of  iron,  and  now  constituting  the  principal 
beds  of  the  old  red  sandstone  formation,  would  girdle  the  hills  of 
greywacke  and  older  felspathic  rocks ;  whilst  the  strata  of  white  sand¬ 
stone,  shales,  and  limestones,  being  composed  of  lighter  sediment, 
would  be  carried  farther,  and  become  members  of  the  coal  measures 
situated  in  Liddesdale,  Northumberland,  and  Berwickshire. 

The  formation  of  the  whinstone  dykes,  one  of  which  was  described 
as  running  in  a  NW.  direction,  for  about  twenty-four  miles,  was 
ascribed  by  the  author  to  the  irruption  of  igneous  matter  into  fissures 
previously  formed  in  the  earth’s  crust. 

The  beds  of  gravel  and  sand,  as  well  as  the  boulders,  the  author 
thought  might  all  be  explained  on  the  supposition,  that  the  district 
had  been  covered  by  the  waters  of  the  ocean,  when  they  were  depo¬ 
sited.  He  adduced  facts  and  arguments  for  the  purpose  of  shewing 
that  certainly  none  of  these  deposits  could  have  been  formed  by  gla¬ 
cial  action,  and  that  probably  submarine  currents,  or  great  waves, 
such  as  are  known  to  have  been  produced  by  submarine  eruptions, 
would  be  sufficient  to  account  for  all  the  phenomena. 
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3.  On  the  Property  of  Transmitting  Light,  possessed  by 
Charcoal  and  Plumbago,  in  fine  plates  and  particles* 
By  John  Davy,  M.D.,  &c. 

The  charcoal  of  the  pith  of  the  elder  consists  of  plates  of  extra¬ 
ordinary  thinness.  It  was  in  examining  this  charcoal,  that  the 
author  first  observed  the  property  which  is  the  subject  of  his  paper. 
He  detected  it  by  means  of  the  microscope,  using  a  high  magnifying 
power.  By  analogy,  he  was  led  to  infer  that  the  power  of  transmit¬ 
ting  light  must  belong  to  charcoal  in  general,  in  all  its  varieties, 
when  reduced  to  the  state  of  fine  powder  or  filaments, — an  influence 
which  he  found  confirmed  by  experiment  in  a  number  of  different 
instances,  as  the  charcoal  of  the  pith  of  the  sycamore,  of  the  pith  of 
the  rush,  the  fibre  of  cotton,  flax,  «S:c.  Ho  also  found  it  to  belong  to 
lamp-black,  to  cork  in  very  fine  powder,  to  anthracite,  and  plumbago. 

The  light  transmitted  he  found  to  vary  in  its  hues,  from  almost 
white,  as  in  the  instance  of  the  thinnest  plates  of  the  charcoal  of  the 
pith  of  the  elder,  to  brown  and  red  of  various  shades,  in  the  instances 
of  lamp-black,  anthracite,  and  plumbago. 

He  considers  the  property  of  translucency  belonging  to  charcoal 
and  plumbago,  in  their  finely  divided  state,  as  favourable  to  the 
opinion  now  commonly  received,  that  these  substances  and  diamond 
owe  their  marked  peculiarities  not  to  difference  of  chemical  mixture, 
but  of  mechanical  structure.  Incidentally,  he  notices  the  specific 
gravities  of  these  substances, — stating,  as  the  result  of  his  own  ex¬ 
periments,  that  the  specific  gravity  of  charcoal,  cork,  and  anthracite, 
is  about  1.5;  and  that  of  plumbago  about  the  same,  making  allow¬ 
ance  for  the  ferruginous  and  earthy  matter  with  which  the  carbon  in 
this  mineral  is  mixed. 

In  conclusion,  he  offers  the  conjecture,  that  the  coloured  tints  of 
vapour  and  fluids  in  which  carbon  is  suspended,  may  be  connected 
with  the  translucency  of  this  substance,  and  that  other  bodies,  hither¬ 
to  considered  opaque,  may  be  found  capable  of  transmitting  light, 
when  examined  in  a  manner  similar  to  that  which  he  has  employed. 

January  23. — The  Very  Reverend  Principal  Lee,  V.P.,  in 
the  Chair. 

I.  Chemical  Observations  on  the  Flowers  of  the  Camellia 
Japonica,  Magnolia  grandiflora,  and  Chrysanthemum 
Leucanthemum ;  and  on  three  proximate  principles 
which  they  contain.  Part  1.  By  Dr  Hope. 
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2.  On  the  Law  of  Visible  Position  in  Single  and  Binocular 
Vision,  and  on  the  Representation  of  Solid  Figures,  by 
the  union  of  two  dissimilar  plane  figures  on  the  Retinae. 
By  Sir  David  Brewster,  K.H.  Part  T. 
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(Continued  from  last  No.,  p.  177.) 

December  10.  1842 _ Professor  Jameson,  President,  in  the  Chair. 

Mr  Torrie  read  Mr  Henry  Goodsir’s  account  of  two  new  genera 
of  Crustacea,  found  by  him  in  the  Firth  of  Forth,  and  to  which  he 
has  given  the  names  of  Bodotria  and  Alauna  (published  in  the  last 
No.  of  this  Journal,  p.  119);  also  Dr  Traill’s  description  of  a  new 
species  of  Serpent  from  Demerara,  which  he  has  named  Elaps 
Jamesoni  (published  in  the  last  No.  of  this  Journal,  p.  53).  There 
was  exhibited  a  very  fine  specimen  of  the  Squalus  vulpes,  or  Fox- 
Shark,  13  feet  long,  taken  in  Largo  Bay  in  August  last. 

January  28. 1843. — The  Right  Honourable  Lord  Greenock,  V.P., 
in  the  Chair. 

Dr  Neill  read  a  notice  regarding  the  ventriloquistic  song  of  a  red¬ 
breast,  contained  in  a  letter  addressed  to  him  by  James  Heriot,  Esq. 
of  Ramornie.  Dr  Hamilton  read  a  paper  communicated  to  the  So¬ 
ciety,  entitled.  The  Ancient  Chronology  of  the  World,  and  its  ap¬ 
plication  to  Geology  and  the  Natural  History  of  Man. 

February  25. — Sir  William  Newbigging,  V.P.  in  the  Chair. 

Mr  Torrie  read  Dr  Mathie  Hamilton’s  observations  on  the  Llama, 
Alpaca,  Vicuna,  and  Guanaco  of  Peru  (published  in  the  present  No. 
of  this  Journal,  p.  285).  Mr  John  Goodsir  read  a  paper  by  his 
brother,  Henry  D.  G.  Goodsir,  Esq.,  surgeon,  describing  the  Maidre, 
or  vast  accumulation  of  minute  marine  animals  which  precedes  the 
appearance  of  a  herring  shoal,  as  observed  off  the  Isle  of  May  ;  and 
detailing  the  characters  of  a  new  species  of  Cetochilus.  Mr  Torrie 
read  Dr  Mathie  Hamilton’s  remarks  on  the  production,  &c.  of  the 
Guano  of  commerce. 

March  18. — Professor  Jameson,  President,  in  the  Chair. 

Mr  Torrie  read  an  account  of  the  great  explosion  at  Dover,  by 
Captain  Stuart,  communicated  by  Lord  Greenock  (published  in  this 
No.  of  Journal,  p.  337).  Dr  Traill  read  his  paper  on  the  introduc- 
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tion  into  Scotland  of  granite  for  ornamental  purposes  by  Messrs 
Macdonald  and  Leslie,  Aberdeen  (published  in  this  No.  p.  341). 
Mr  Torrie  read  a  communication  on  the  habits  and  structure  of  the 
Tinamus  Guianensis  by  Dr  Frazer,  late  of  Demerara.  Various 
Meteorological  Tables  were  laid  on  the  table. 

SCIENTIFIC  INTELLIGENCE. 

METEOROLOGY. 

1.  Variation  of  Temperature  during  the  Russian  Expedition 
to  Khiva. — It  has  been  stated  to  the  Academy  of  Sciences  by  a 
Russian  officer  who  had  accompanied  the  army  to  Khiva,  that  dur> 
ing  the  expedition,  the  thermometer  fell  to  —  43°  C.  (—  45'^.4 
Fahr.)  ;  that  for  more  than  three  months  the  mean  temperature  was 
between  —  17°  and  —  18°  (+  1°.4  and  —  0.4  F.) ;  and  that  dur¬ 
ing  their  return,  in  the  month  of  Juno  1840,  the  thermometer  rose 
to  +  46°  C.  (+  114°.8  F.)  Thus,  in  the  course  of  a  few  months, 
the  troops  were  exposed  to  a  variation  of  89  degrees  Centigrade,  or 
160  degrees  Fahrenheit. 

2.  On  the  Movement  and  Structure  of  the  Mcr  de  Glace  of  Cha- 
mouni. — Ontho  27th  February  1843,  Professor  Forbes  read  a  me¬ 
moir  before  the  Royal  Society  of  Edinburgh  “  On  the  Motion  of  the 
Mer  de  Glace  of  Chamouni.” 

The  author  detailed  in  this  paper  the  methods  of  observation  by 
which  he  was  enabled  to  ascertain  the  daily  and  even  hourly  motion 
of  different  parts  of  the  glacier. 

The  following  are  some  of  the  principal  results  : — 

I.  In  the  particular  case  of  the  Mer  de  Glace,  the  motion  of  the 
higher  parts  of  the  glacier  are  on  the  whole  slower  than  those  of  its 
lower  portion,  but  the  motion  of  the  middle  I'egion  is  slower  than 
cither. 

The  following  table,  the  result  of  observations  at  a  series  of  ascend¬ 
ing  stations,  will  authorize  this  conclusion. 

Velocity. 

. { o.m 

Middle  do., .  0.479 

Higher  do., .  0.674 

II.  The  Glacier  du  Geant  moves  faster  than  the  Glacier  de  Lechaud 
in  the  proportion  of  7  to  6. 

III.  The  centre  of  the  glacier  moves  faster  than  the  sides.  When 


^citittlfic  Intdligence — Mtteorology.  3<il 

* 

two  glaciers  unite,  they  act  as  a  single  one  in  this  respect,  just  as 
two  united  rivers  would  do. 

The  author  measured  the  velocities  at  different  places  in  the 
breadth  of  the  glacier,  and  it  was  found  to  increase  tow'ards  the  centre. 
The  following  are  the  numerical  results,  assuming  the  motion  of  the 
ice  near  the  edge  as  the  standard  or  the  unit  of  reference. 

Side.  Centre. 

1.000  1.332  1.3.50  1.367 

IV.  The  difference  of  motion  of  the  centre  and  sides  of  the  gla¬ 
cier  varies  (1)  with  the  season  of  the  year,  and  (2)  at  different  parts 
of  the  length  of  the  glacier. 

1.  From  the  observations  made,  the  author  concludes,  that  “the 
variation  of  velocity  diminished  as  the  season  advanced ;  and  that  it 
was  proportional  to  the  absolute  velocity  of  the  glacier  at  the  same 
time.” 

2.  The  variation  of  the  velocity  with  the  breadth  of  the  glacier  is 
least  considerable  in  the  higher  parts  of  the  glacier,  or  near  its 
origin. 

V.  The  motion  of  the  glacier  generally  varies  with  the  season  of 
the  year  and  the  state  of  the  thermometer. 

Perhaps  the  most  critical  consideration  of  any  for  the  various 
theories  of  glacier  motion  is  the  influence  of  external  temperature 
upon  the  velocity.  It  is  shewn  in  this  paper,  by  a  direct  numerical 
comparison,  and  by  projected  curves,  that  in  nearly  every  instance 
the  velocity  of  the  glacier,  during  any  period  of  days,  has  a  refe¬ 
rence  to  the  temperature  of  the  same  period.  If  the  thermometer 
fell,  the  glacier  advanced  slower,  and  vice  versa.  It  is  not,  how¬ 
ever,  to  be  inferred  that  at  the  same  external  temperature  the  velo¬ 
city  will  always  be  the  same ;  only  at  any  season,  the  change  will 
always  be  in  the  same  direction,  and  governed  by  the  thermometer, 
though  not  always  the  same  in  amount. 

The  author  also  deduced  from  various  indirect  considerations,  that 
it  is  very  improbable  that  the  glacier  stands  still  in  winter.  On  the 
contrary,  he  supposes  that  though  its  velocity  is  less  than  in  summer, 
it  still  bears  a  considerable  proportion  to  it. 

On  the  20th  March  1843,  Professor  Forbes  read  a  memoir  to  the 
Royal  Society  of  Edinburgh,  on  the  structure  of  glaciers  and  the 
cause  of  their  motion. 

With  reference  to  his  former  paper  of  the  27th  February,  the 
author  stated  that  he  had  received  a  most  satisfactory  confirmation 
of  his  opinion  respecting  the  motion  of  glaciers  in  winter.  From 
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observations  made  by  his  direction  on  the  Mer  do  Glace  of  Cham- 
ouni,  and  in  which  he  places  entire  confidence,  it  appears  that  the 
ice  moved  no  less  than  76  feet  between  the  12th  December  1842 
and  17th  February  1843,  or  at  the  rate  of  13J  inches,  per  diem, 
whilst  its  mean  motion  during  the  summer  was  17i  inches. 

The  author  then  explained  the  manner  in  which  he  conceives  the 
conoidal  structure  of  glaciers  to  be  due  to  the  varying  velocity  of 
different  points  of  their  section  producing  discontinuity  by  minute 
fissures,  which  are  infiltrated  and  ultimately  frozen.  He  had  before 
satisfied  himself  that  the  forms  of  these  surfaces  are  such  as  the  mo¬ 
tion  of  the  particles  of  a  viscid  fluid,  obstructed  by  the  sides  and  bot¬ 
tom  of  the  canal  in  which  it  moves,  would  engender.  But  to  make 
this  more  palpable,  he  has  endeavoured  to  imitate  the  motion  of  a 
glacier,  by  causing  a  plastic  fluid  of  different  colours  to  mould  itself 
by  the  action  of  gravity  in  an  inclined  bed,  and  he  has  thus  succeed¬ 
ed  in  reproducing  the  forms  of  the  structural  surfaces  of  glaciers  so 
precisely  that  they  cannot  be  distinguished  from  the  curves  which  he 
had  drawn  as  representing  the  actual  phenoitiena. — .SVe  Edinburgh 
Philosophical  Journal.,  Oct.  1842,  pages  346,  347.* 

Professor  Forbes  recapitulated  the  pi’oofs  that  the  glacier  moves 
as  a  plastic  mass,  the  friction  of  whose  parts  is  less  than  their  fric¬ 
tion  upon  the  surface  over  which  they  tend  to  slide  ;  and  he  bases  his 
theory  upon  three  classes  of  facts,  which  he  considers  that  he  has 
demonstrated.  1.  That  the  glacier  moves  like  a  stream,  fastest  at 
the  centre.  2.  That  its  velocity  is  immediately  governed  by  the 
external  temperature  and  the  state  of  infiltration  of  the  ice  by  water 
at  the  time.  3.  That  the  forms  which  its  veined  structure  assumes 
are  those  due  to  the  movement  of  a  semi-solid  mass  in  the  manner 
supposed. 

3.  Climate  of  Malta. — Many  of  the  remarks  which  have  been 
made  on  the  Ionian  Islands,  in  relation  to  climate  and  seasons,  are 
necessarily  applicable  to  Malta.  Situated  farther  south,  its  mean 
annual  temperature  is  higher ;  its  surface  being  less  elevated,  its 
highest  hills  not  exceeding  600  feet ;  and  being  farther  removed 
from  lofty  mountains,  and  surrounded  by  a  greater  expanse  of  sea, 
its  temperature  during  the  greater  part  of  the  year  is  more  equable  ; 
and  lastly,  being  nearer  to  the  coast  of  Africa,  it  is  more  liable  to 
be  invaded  by  hot  winds,  and  in  summer  to  experience  excessive  de¬ 
grees  of  heat. 


*  Our  readers  are  requested  to  correct  a  typographical  error  at  line  (5,  p.  352, 
Tol,  xxxiii,  viz.,  for  annular  rings,  read  annual  ring^. — Edit. 
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As  regards  temperature,  in  considering  the  climate  of  Malta,  it  is 
necessary  to  distinguish  between  the  town  and  the  country,  the  cir¬ 
cumstances  of  the  two  being  in  many  respects  peculiar,  and  occa¬ 
sioning  a  marked  difference  in  the  results  of  the  thermometrical  ob¬ 
servations.  The  town  of  Valetta,  by  its  massive  buildings  and  com¬ 
paratively  narrow  streets,  is  well  fitted  to  equalize  temperature.  The 
country,  on  the  contrary,  being  almost  entirely  destitute  of  wood,  its 
surface  rocky,  its  soil  scanty,  is  better  adapted  to  radiate  heat.  This 
distinction  is  commonly  neglected,  and,  in  consequence,  the  observa¬ 
tions  which  have  been  made  in  the  city  have  been  applied  to  the 
whole  island ;  and  an  exaggerated  idea  has  been  formed  of  the 
equability  of  the  temperature  of  Malta,  and  especially  during  the 
heats  of  summer.* 

4.  Ignis  Fatuus  ( Will-with-a-Wisp,  Jack-with-a- Lantern, 
Spunkie )  observed  near  Bologna. — In  the  Annali  di  Fisica,  &c. 
(vol.  iii.  p.  36),  there  is  an  interesting  notice  respecting  this  phe¬ 
nomenon  by  Dr  Quirino  Barillic  Filepauti,  from  which  we  think  it 
proper  to  make  the  following  extract : — 

“  The  painter  Onofrio  Zanotti  assured  me,  that  one  evening,  as 
he  was  walking  with  some  one  in  the  street  Lungo-Reno,  he  saw, 
near  the  house  of  Professor  Santini,  globes  of  fire,  in  the  form  of 
flames,  issuing  from  between  the  paving-stones  of  the  street,  and 
even  among  his  feet.  They  rose  upwards  and  disappeared  ;  he  even 
felt  their  heat  when  they  passed  near  him.  According  to  the  infor¬ 
mation  I  have  collected  from  many  individuals,  I  have  ascertained 
that  St  Elmo’s  fire  is  often  seen  in  the  neighbourhood  of  the  tow’n, 

•  Mountains  and  valleys,  the  former  considerably  below  the  region  of  perpetual 
snow,  the  latter  moderately  open  and  exposed  to  sunshine,  appear  to  have  an  effect 
in  equalizing  temperature  somewhat  similar  to  that  of  massive  buildings  in  towns 
and  narrow  streets.  In  travelling  on  the  continent  late  in  autumn,  and  in  the 
depth  of  winter,  in  passing  from  a  low  plain  country,  as  from  France  into  Savoy, 
or  from  Lower  into  Upper  Austria,  I  have  been  struck  with  surprise  at  the  mild¬ 
ness  of  the  air  of  the  mountain  valleys  compared  with  the  cold  experienced  in  the 
lower  and  open  country.  But,  on  reflection,  is  not  the  difference  such  as  might 
be  expected,  considering  the  causes  in  operation  which  have  an  effect  on  atmos¬ 
pheric  temperature,  and  especially  those  connected  with  the  radiation  of  heat  ? 
The  damp  mountain  forests,  in  absorbing  and  giving  out  heat,  may  act  like  moun¬ 
tain  lakes  and  streams.  The  rocks  on  the  mountain  sides,  besides  absorbing  and 
giving  out  heat,  must  throw  back  heat  which  they  receive  from  the  valleys.  In 
the  economy  of  nature,  the  circumstances  alluded  to  seem  to  be  a  beautiful  provi¬ 
sion  for  softening  the  severity  of  winter,  and  rendering  habitable  regions  which 
the  imagination  is  disposed  to  conceive  the  seat  of  storms  and  inclemency  during 
the  winter  season. — Dr  Dary  on  the  Ionian  Itlande  anti  Malta,  vol.  i.  p.  2o~. 
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and  I  have  learned  in  what  places  it  appears  most  frfiquently.  I 
have  therefore  gone  in  the  evening,  sometimes  to  one  place,  sometimes 
to  another,  and  continued  my  observations  for  many  days,  both 
during  a  clear  and  cloudy  sky.  I  took  up  my  station  chiefly  at  the 
entrance  to  the  cemetery,  because  I  was  assured  that  it  was  there  in 
particular  where  it  appeared,  although,  in  fact,  I  did  not  notice  one 
at  this  point.  These  researches  were  undertaken  in  iho  autumn, 
when,  according  to  the  general  opinion,  this  luminous  phenomenon 
shews  itself  more  frequently  than  at  any  other  season,  perhaps  on 
account  of  the  rapid  changes  of  the  atmospheric  pressure,  which 
allow  the  gases  enclosed  in  the  earth  to  escape  more  easily,  by  fa¬ 
vouring  their  natural  elasticity. 

I  perceived  only  three  of  these  lights,  but  on  different  nights.  The 
first  was  one  of  those  which  issue  from  the  ground,  rise  to  a  certain 
height,  and  then  suddenly  become  extinguished.  I  can  say  nothing 
more  respecting  these  than  that  they  rise  rapidly  in  a  vertical  lino 
to  a  height  of  three  or  four  metres,  and  then  become  extinct  with  a 
blight  detonation.  The  second  moved  in  a  horizontal  direction,  and 
I  could  not  long  follow  it.  The  wind  carried  it  to  the  banks  of  the 
river  Idice,  where  it  disappeared.  With  regard  to  the  third,  which 
afforded  me  the  opportunity  of  making  the  experiments  I  wished,  I 
must  enter  into  more  circumstantial  details. 

A  place  fruitful  of  ignes  fatui  is  the  parish  of  San-Donino,  parti¬ 
cularly  in  the  neighbourhood  of  the  small  church  of  Ascension,  about 
two  miles  from  Bologna,  and  especially  quite  close  to  a  pool,  in  a 
rivulet  where,  three  years  ago,  three  sacrificial  vessels  of  fine  Roman 
workmanship  were  found.  On  many  successive  nights  I  have  re¬ 
paired  to  this  spot,  but  in  vain.  However,  one  evening  in  October, 
which  was  succeeded  by  an  aurora  borealis  and  rain,  I  entered  the 
house  of  a  peasant  on  the  field  where  the  pool  occurs.  Shortly  after, 
I  opened  the  window,  which  overlooks  the  place  where  the  phenome¬ 
non  most  commonly  shews  itself.  About  11  o’clock  I  saw  the  light 
appear  which  I  was  desirous  to  observe ;  and  I  instantly  seized  the 
stick  which  I  always  kept  ready  for  the  purpose,  and  which  had  some 
flax  attached  to  its  extremity,  and  speedily  repaired  to  the  spot  indi¬ 
cated.  When  I  was  not  more  than  about  twenty  feet  from  the  light, 
I  stopped  a  moment  to  observe  it.  It  had  the  form  and  colour  of  an 
ordinary  flame,  with  a  slight  discharge  of  smoke.  Its  thickness  was 
about  a  decimetre  ;  and  it  was  moving  slowly  in  a  direction  from 
south  to  north.  When  I  approached  nearer  it  changed  its  direction, 
retired  from  me,  and  began  to  rise  upwards.  I  hurried  forward  with 
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my  stick,  and  thrust  it  into  the  flame,  which  kindled  the  flax.  Soon 
after,  the  Jack-o’-lantern  became  extinct  at  a  height  of  about  two  or 
three  feet  above  the  stature  of  a  man.  It  soon  after  reappeared  of 
smaller  size  (for  I  was  led  to  believe  that  it  was  the  same),  on  an¬ 
other  pool  placed  at  a  little  distance.  I  ran  immediately  towards  it, 
but  in  vain,  as  it  vanished  in  a  few  seconds.  I  saw  no  others  that 
night.  The  remains  of  the  flax  had  not  that  garlick-like  smell  pe¬ 
culiar  to  phosphorus,  but  a  faint  peculiar  odour  which  I  cannot  de¬ 
fine,  and  which  appeared  to  me  to  be  rather  of  a  sulphureous  and  am- 
moniacal  nature.* 

GEOLOGY. 

5.  Geological  Chronometer. — The  Athcnaum  gives  an  abstract  of  a 
paper,  read  by  Mr  Lyell  to  the  Geological  Society,  which  affords  some 
data  for  guessing  at  the  period  when  the  Mastodon  lived,  the  gigan¬ 
tic  quadruped  whose  bones  are  found  in  the  soil  in  various  parts  of 
North  America.  Near  Goat  Island,  which  is  close  to  the  Falls  of 
Niagara,  and  at  the  Whirlpool,  which  is  four  miles  further  down, 
Mr  Lyell  found  a  fluviatile  deposit,  40  feet  thick  at  the  latter  locality, 
consisting  of  beds  of  sand,  and  containing  many  recent  shells,  with 
remains  of  the  Mastodon.  When  the  deposit  was  formed  by  the 
river,  its  waters  must  have  been  300  feet  higher  than  at  present. 
It  follows,  that  the  deep  channel  from  the  Whirlpool  to  Goat’s 
Island  was  then  uncut,  and  that  the  Falls  were  below  the  Whirlpool. 
Hence,  it  appears,  that  since  the  bones  of  the  Mastodon  were  depo¬ 
sited  in  these  beds,  the  Falls  have  receded  (according  to  maps  in  our 
possession)  four  miles,  and  possibly  much  more,  for  when  the  depo¬ 
sit  was  formed,  the  Falls  may  have  been,  not  at  the  M’hirlpool,  but 
some  miles  below  it.  According  to  an  estimate  made  some  years 
ago,  the  Falls  recede  (by  undermining  the  rock)  about  a  yard  per 
annum,  but  Mr  Lyell  assigns  a  foot  as  the  more  probable  amount ; 
and  as  they  have  receded  in  this  case  four  miles,  or  20,000  feet,  we 
may  infer  that  20,000  years  have  elapsed  since  the  bones  were  de¬ 
posited  in  the  fluviatile  sediment,  and  since  the  animal  lived.  If  the 
estimated  rate  of  recession  is  accurate,  the  time  cannot  be  less  than 
this,  but  it  may  he  more.  The  result,  though  wanting  precision,  is 
not  without  its  value;  and  there  is  little  doubt  that  by  the  aid  of 
such  natural  Chronometers  as  Niagara  Falls,  and  other  means,  we 
shall  by  and  by  be  able  to  measure  by  centuries  geological  periods  of 
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the  length  of  which  at  present  we  can  form  no  distinct  conception. 
Mr  Lyell  also  describes  “  the  boulder  formation  on  the  boi'ders  of 
Lakes  Erie  and  Ontario,  and  in  the  valley  of  St  Lawrence,  as  far 
down  as  Quebec.  Marine  shells  were  observed  in  this  drift,  in  se¬ 
veral  localities  at  Montreal,  attaining  a  height  probably  exceeding 
500  feet  above  the  level  of  the  sea.  Similar  shells  were  found  as 
far  south  as  the  western  and  eastern  shores  of  Lake  Champlain. 
They  are  all  northern  species,  and  imply  a  former  colder  climate, 
liocks  in  contact  with  the  drift  are  smoothed  and  furrowed,  as  be¬ 
neath  the  drift  in  Northern  Europe.” — Scotsman. 

6.  Gold  Mines  in  Ireland. — The  origin  of  the  discovery  of  gold 
(ill  the  county  of  Wicklow)  is  variously  told.  Tradition  attributes  it 
to  a  schoolmaster,  who,  in  consequence  of  his  perpetually  wandering 
about  the  adjacent  streams,  was  considered  by  his  neighbours  to  be 
insane.  He  grew  gradually  rich,  however  ;  but  at  length  the  secret 
of  his  wealth  became  known,  and  a  similar  madness  seized  the  whole 
population  for  many  miles  round  the  place  where  Nature  had  depo¬ 
sited  her  treasure.  It  does  not  appear  that  gold  was  found  in  any 
quantity  until  the  autumn  of  1706,  when  “a  man  crossing  a  brook 
found  a  piece  in  the  stream,  weighing  about  half  an  ounce.”  The 
circumstance  was  noised  abroad,  and  almost  every  river,  stream,  and 
rivulet,  for  miles  round  the  spot,  was  thronged  by  eager  searchers 
after  wealth  ;  the  news  ran  like  wildfire  through  every  district  of  the 
country.  Young  and  old,  of  both  sexes,  from  the  bed-ridden  to  the 
babe  that  could  scarcely  crawl,  were  to  be  seen  raking  the  gravel  in 
the  waters,  or  pulling  away  the  clay  from  the  hill  sides,  w’ashing  it, 
and  peering  into  it  for  the  “  sparkles  of  golden  splendour.”  Their 
search  was  not  unsuccessful :  during  the  period  which  elapsed  between 
its  commencement  and  the  occupation  of  the  place  by  troops  stationed 
there  by  Government — less  than  two  months — it  is  conjectured  that 
2500  ounces  of  gold  were  collected  by  the  peasantry,  principally 
from  the  mud  and  sand  of  Ballinavalley  Stream,  and  disposed  of  for 
about  L. 10, 000. — Mrs  S.  C,  Hall's  “  Ireland^ 

MIXERALOGY. 

7.  Large  mass  of  Native  Gold  found  in  the  Oural  Mountains. 
— Humboldt  lately  transmitted  to  the  Academy  of  Sciences  of  Paris, 
a  notice  by  M.  de  Koscharoff,  an  officer  of  the  Russian  Mines,  re¬ 
garding  a  mass  of  gold  of  large  size,  recently  found  in  the  Oural. 
The  largest  mass  of  native  gold,  which  had  previously  been  found 
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in  the  Oural  Mountains,  weighed  about  10  kilogrammes  (24  Rus¬ 
sian  pounds  and  69  zolotnies  =  10.117  kil.),  or  upwards  of  22  lb. 
English  ;*  and  it  is  that  of  which  there  is  a  plaster  model  in  the 
Museum  of  Natural  Histoi-y  at  Paris.  On  the  7th  November  last, 
however,  there  was  found  in  the  same  mountains  a  mass  of  native 
gold,  weighing  more  than  three  times  as  much,  viz.  36.025  kil.  (2 
pouds,  7  Russian  pounds,  and  92  zolotnies)  =  about  80  pounds 
Engli?>h.  The  mines  of  Zarevo-Nicolaefsy  and  of  Zarevo-Alexan- 
drofsy,  situated  in  the  alluvial  auriferous  deposits  of  Miass,  on  the 
Asiatic  side  of  the  southern  portion  of  the  Oural,  have  already  af¬ 
forded  more  tlrnn  6500  kilogrammes  of  gold.  It  was  in  this  allu¬ 
vium  that,  in  1836,  the  large  mass  of  10  kil.,  and  several  others, 
of  from  4  to  6^  kil.  were  found  at  a  depth  of  a  few  centimetres-}- 
under  the  surface.  Subsequently  to  the  year  1837,  the  mines  of 
Nicolaefsy  and  of  Alexandrofsy  seeming  exhausted,  new  explorations 
were  made  in  the  neighbourhood,  and  especially  along  the  river 
Tachnou-Targanna.  Great  success  attended  the  search  for  gold  in 
that  marshy  plain,  and  the  whole  valley  had  been  searched  except 
that  part  of  it  occupied  by  the  building  in  which  the  washing  ope¬ 
rations  were  carried  on.  In  1842  it  was  resolved  to  remove  the 
houses,  whereupon  sands  were  met  with  of  immense  richness,  and 
lastly  there  was  discovered  under  the  very  corner  of  a  building,  and 
at  a  depth  of  three  yards,  the  enormous  mass  of  gold^  weighing  36 
kilogrammes.  This  mass  is  already  placed  in  the  collection  of  the 
Corps  dcs  Mmes  at  St  Petersburg!!.  According  to  the  information 
given  by  M.  de  Humboldt,  in  the  third  volume  of  his  Examen  critique 
dc  la  Geographic  du  nouveau  Continent,  the  mass  of  gold  found  in  the 
Oural  in  1826  was  inferior  in  weight  to  that  discovered  in  1502  in 
the  alluvium  of  the  Island  of  Haiti,  and  inferior  also  to  that  found  in 
1821  in  the  United  States,  in  the  county  of  Cavarras,  and  described 
by  M.  Zoehlei-,  a  pupil  of  the  Freyberg  School  of  Mines.  The  mass 
found  at  Miass,  fifteen  years  ago,  weighs  10.117  kil.  ;  that  of  Ca¬ 
varras  12.600  kil.;  that  of  Haiti  14  to  15  kil. ;  but  the  mass  of 
gold  found  in  November  1842  in  beds  of  alluvium  reposing  on  dio- 
rite  is  more  than  twice  the  weight  of  the  largest  of  these,  as  it 
weighs  no  less  than  36  kilogrammes.  Such  has  been  the  prodi¬ 
gious  increase  of  the  quantity  of  gold  obtained  by  washing  in  Rus¬ 
sia,  and  especially  in  Siberia,  to  the  east  of  the  southern  chain  of 

*  A  French  kilopu-amnie  =  2.20548  lb,  avoirdupois. — Edit. 

■f  A  centimetre  =  0.39.3708  inches. — Edit. 
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the  Oural,  that,  according  to  very  accurate  data,  tho  total  produce 
during  the  yfar  1842  amounted  to  16,000  kilogrammes  (970  pouds 
=  15,988  kil.)  =  upwards  of  35,000  lb.  English,  of  which  Siberia 
alone,  to  the  east  of  the  Oural,  furnished  more  than  7800  kil.  (479 
pouds  =  7846  kil.). — L’Institut,  No.  472. 

8.  Fahlcrz  containing  Mercury^  from  Hungary.  —  Professor 
Zeuschner  procured  this  remarkable  Fahlerz  during  his  geognostical 
tour  in  Hungary,  and  wished  it  to  be  analyzed,  on  account  of  its  con¬ 
taining  mercury.  It  occurs  at  Kottcrbach,  in  the  vicinity  of  Iglo,and 
is  very  probably  the  same  compact  Fahlerz,  containing  mercury,  from 
Poratsch,  in  Upper  Hungary,  which  Klaproth  analysed.  The  ore  is 
only  found  in  a  massive  state,  and  is  frequently  interspersed  with  cop¬ 
per  pyrites,  from  which  the  portions  destined  for  analysis  were  carefully 
purified.  Hr.  Scheidthauer  performed  tho  following  three  analyses 
of  the  ore  in  the  laboratory  of  Professor  H.  Rose,  but  it  was  only  in 
one  of  them  that  all  the  component  parts  were  determined.  In  the 


second  analysis,  from  particular  causes,  the  whole  amount  of  mercury 

could  not  be  obtained  ;  and  in 

the  third  the 

sulphur 
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— Foggcndorff's  Annalcn,  1843,  No.  1,  p.  161. 


MISCELLANEOUS. 

9.  Egyptian  Bronze. — Egyptian  bronze  consists  of  copper  and 
tin,  and  occasionally  a  small  proportion  of  silver.  For  large 
tools,  it  was  probably  a  mixture  of  the  two  former  metals  only. 
This  alloy,  when  first  cast,  would  be  extremely  brittle  and  hai-d, 
but  may  have  been  tempered,  as  the  Chinese  now  temper  their 
bronze  articles,  viz.  by  plunging  them  repeatedly  into  cold  water 
whilst  at  a  red  heat.  To  this  operation,  perhaps,  Homer  alludes 
in  his  simile  of  an  armourer's  forge,  though  it  has  been  atlduced 
to  prove  the  use  of  iron  ;  but  the  metal  Joes  not,  at  the  later  perioil 
of  tho  Trojan  war,  seem  to  have  been  in  general  me.  It  even 
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then  seems  to  have  been  viewed  as  one  of  the  precious  metals,  as 
Achilles  proposed  a  ball  of  iron  as  one  of  the  prizes  to  be  awarded 
to  the  victor  of  the  games  instituted  in  honour  of  Fatroclus ; — offer¬ 
ings  of  iron  implements  were  also  made  to  the  gods. 

ith  regard  to  the  early  use  of  bronze  in  preference  to  iron,  we 
cannot  forbear  transcribing  some  remarks  from  Robertson’s  History 
of  North  America : — “  Gold,  silver,  and  copper,  are  found,  in  their 
perfect  state,  in  the  clefts  of  rocks,  in  the  sides  of  mountains,  or  the 
channels  of  rivers.  They  were  accordingly  first  known  and  first  ap¬ 
plied  to  use.  But  iron,  the  most  serviceable  of  all  metals,  and  to 
which  man  is  most  indebted,  is  never  discovered  in  its  perfect  form  ; 
its  gross  and  stubborn  ore  must  feel  twice  the  force  of  fire,  and  go 
through  two  laborious  processes  before  it  becomes  fit  for  use.  Man 
was  long  acquainted  with  other  metals  before  he  acquired  the  art  of 
fabricating  iron.” 

Several  small  articles  of  iron  have  been  found  in  Egyptian  tombs  ; 
but  though  acquainted  with  it,  they  do  not  appear  to  have  applied 
it  to  any  practically  useful  purpose. 

In  the  British  Museum  are  several  chisels,  saws,  and  other  tools 
of  bronze ;  and  the  author  has  a  fish-hook  of  the  same  material, 
found  in  a  tomb,  and  also  several  pins  of  the  latest  modern  improve¬ 
ment,  namely,  with  solid  heads.  A  small  bronze  knife,  found  at 
Thebes,  was  highly  elastic,  and  the  edge,  after  being  buried  at  least 
2000  years,  so  perfect,  that  it  was  used  for  a  penknife  for  several 
months  after  its  exhumation. — The  London  Journal  and  Repertory 
of  Arts,  Sciences,  and  Manufactures,  No.  exxv.  No.  296. 

10.  On  the  Production  of  the  Guano  of  Commerce. — The  Moro 
of  Arica  is  situated  close  to  the  town,  on  the  south,  and  is  a  bold  pro¬ 
montory  projecting  towards  the  sea,  its  base  being  washed  by  the  surf 
of  the  Pacific  Ocean,  and  its  summit  being  about  600  feet  above  it. 
This  Moro  presents  a  precipice  nearly  perpendicular,  with  numerous 
cliffs  or  ledges,  which  during  ages  have  been  occupied  by  myriads  of 
sea-fowl,  called  Garza  by  the  Spaniards,  but  better  known  by  the  Peru¬ 
vian  name.  Guano, — a  term  which  is  also  used  by  the  Indians  for 
the  dung  of  these  birds.  The  front  of  the  Moro  of  Arica  is  a  most 
conspicuous  and  important  object  to  mariners,  who  wish  to  call 
there  ;  for  when  vessels  coming  from  the  south,  or  windward,  as  it 
is  there  called,  are  allowed  by  those  on  board  to  pass  the  port,  the 
space  gone  over  in  a  few  hours  may  be  such  as  to  require  several 
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days  to  beat  up  again  to  the  roadstead.  But  in  consequence  of 
Guanos  nestling  on  the  face  of  the  More,  it  has  a  white  appearance, 
from  the  accumulation  of  their  droppings,  which,  when  recent  and 
dry,  as  it  always  is  in  that  locality,  is  of  a  grey-white  colour,  and 
serves  both  as  a  beacon  to  the  navigator  who  approaches  the  place, 
and  also  as  a  magnificent  object,  when  seen  under  the  rays  of  the  set¬ 
ting  sun.  The  dung  of  the  guano  has  been  used  for  manure  by 
the  Peruvians,  from  time  immemorial,  and  is  highly  prized  by  them, 
on  account  of  its  fertilizing  properties,  which  are  very  great.  I 
have  seen  some  of  these  inoffensive  beings,  who  had  come  several 
hundred  miles,  having  traversed  ravines  and  tracks  over  all  but 
impassable  mountains,  each  one  with  his  donkey  or  llama,  for  a 
quintal  of  guano,  w  ith  which  he  had  to  march  back  again,  trudging 
on  foot,  and  often  rejoicing  over  his  odorous  cargo.  The  guanos 
were  still  to  be  seen  in  vast  numbers  on  the  Moro  of  Arica,  during 
my  first  residence  there  in  1826,  but  not  in  such  abundance  as 
they  were  a  few  years  prior  to  that  period ;  for  during  the  war  for 
independence,  Arica  was  several  times  attacked,  both  by  sea  and 
land,  when  the  cannonading  had  the  effect  of  scaring  the  guanos 
from  their  haunts  on  the  Moro.  Since  1826,  Arica  has  been  much 
frequented  by  foreigners,  some  of  whom  often  fired  at,  and  other¬ 
wise  annoyed  these  birds,  which  now  have  all  but  totally  abandoned 
that  part  of  the  Peruvian  coast.  The  guanos  have  hitherto  existed 
on  the  coast  of  the  Peru,  in  numbers  which  would  appear  incredi¬ 
ble,  except  to  those  persons  who  have  seen  them.  The  greatest 
mass  of  guanos  I  ever  .saw  was  in  1836,  at  the  Chincha  Isles, 
which  are  only  barren  [rocks  in  the  Pacific  Ocean,  off  Pisco,  and 
about  100  miles  south  from  Callio.  I  saw  the  birds  through  a 
glass  from  on  board  a  vessel  under  easy  sail,  when  the  rock  appeared 
to  be  a  living  mass;  for  the  guanos  seemed  to  be  contending  among 
themselves  for  a  resting-place.  They  live  on  fish,  and  are  expert 
fishers,  for  which  they  are  beautifully  formed  by  nature.  The  bill 
is  three  or  four  inches  long,  according  to  the  age  or  size  of  the  bird, 
and  it  is  about  one  inch  broad  at  the  extremity,  much  curved,  and 
altogether  well  adapted  for  hooking  up  the  food,  which  rarely 
escapes.  The  quantity  of  guano  manure  accumulated  on  the  Peru¬ 
vian  coast  must  have  been  very  great,  and  may  be  estimated  thus  : 
Allowing  the  average  number  of  these  birds  to  be  one  million,  which 
I  consider  is  much  within  bounds,  and  that  each  guano  has  one 
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ounctt  droppings  per  day,  we  shall  have  not  less  than  above  thirty  tons, 
and  deducting  one-half  of  the  above  supposed  quantity,  for  evapo¬ 
ration, and  other  casualties,  there  will  still  be  above  fifteen  tons  of 
this  valuable  substance  produced  every  day.  From  what  has  been 
observed  as  to  the  habits  and  numbers  of  the  guano,  their  frequent¬ 
ing  promontories,  declivities,  and  insulated  rocks,  it  follows,  that 
their  excrements  in  certain  localities  must  have  accumulated  to 
such  an  extent,  as  might  induce  those  persons  who  may  not  have  con¬ 
sidered  the  subject,  to  expect  that  the  guano  is  to  be  had  in  un¬ 
limited  quantity ;  but  for  obvious  reasons,  that  must  be  a  fallacious 
expectation. — Communicated  by  Dr  Mathie  Hamilton,  late  of  Peru. 

11.  Ftsit  of  ColumbuD  to  Iceland,  in  1477,  and  his  Conversations 
there  with  learned  men. — Karl  Wilhelmi,  in  his  recently  published 
work  on  the  Northmen,  has  the  following  curious  passage  regarding 
Columbus : — “  The  most  remarkable,  and  the  most  peculiar  state 
founded  by  the  Northmen,  was  that  in  Iceland,  as  well  on  account 
of  the  particular  northern  mode  of  life  which  was  there  freely  de¬ 
veloped  to  its  fullest  extent,  and  which  preserved,  unimpaired  for  cen¬ 
turies,  its  laws,  language,  eloquence,  music,  and  poetry,  as  of  the  dis¬ 
covery  of  America,  which  was  made  from  that  country  five  hundred 
years  before  Columbus.  That  immortal  Genoese  himself  sailed  from 
England,  in  a  ship  from  Bristol,  in  the  year  1477»  and  visited  the 
island  of  Iceland,  where  he  was  confirmed  in  his  conviction  of  the 
existence  of  land  in  the  West,  by  the  conversations  he  carried  on  in 
the  Latin  language,  with  the  Icelandic  priests,  and  other  learned 
men.”  *  In  regard  to  this  subject,  Washington  Irving,  in  his  Life 
of  Columbus,  vol.  i.  p.  69,  says, — “  While  the  design  of  attempting 
the  discovery  in  the  West  was  maturing  in  the  mind  of  Columbus, 
he  made  a  voyage  to  the  north  of  Europe.  Of  this  we  have  no 
other  memorial  than  the  following  passage,  extracted  by  his  son 
from  one  of  his  letters : — ‘  In  the  year  1477,  in  Febniary,  I  navi¬ 
gated  one  hundred  leagues  beyond  Thule,  the  southern  part  of  which 
is  seventy-three  degrees  distant  from  the  Equator,  and  not  sixty- 
three,  as  some  pretend ;  neither  is  it  situated  within  the  line  which 
includes  the  west  of  Ptolemy,  but  is  much  more  westerly.  The 

*  Island,  HvUramannaland,  GrSntand,  und  Finland,  Oder  der  Norrtnanner  Leben 
avf  Island  und  Grunland,  und  deren  Fahrlen  nach  Ameriha  schon  Uber  500  Jahr* 
vor  Columbus.  Heidelberg,  1842. 
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English,  principally  tho?e  of  Bristol,  go  with  their  merchandize  to 
this  island,  which  is  as  large  as  England.  When  I  was  there  the 
sea  was  not  frozen,  and  the  tides  were  so  great,  as  to  rise  and  fall 
twenty  six  fathoms.’*  The  island  thus  mentioned  as  Thule,  is 
generally  supposed  to  have  been  Iceland,  which  is  far  to  the  west  of 
the  Ultima  Thule  of  the  ancients,  as  laid  down  in  the  map  of 
Ptolemy.  Nothing’more  is  known  of  this  voyage,  in  which  we  dis¬ 
cern  indications  of  that  ardent  and  impatient  desire  to  break  away 
from  the  limits  of  the  Old  World,  and  launch  into  the  unknown 
regions  of  the  ocean.” 

1 2.  Ethnological  Society. — ^We  are  happy  to  announce  the  forma¬ 
tion  in  London  of  a  society,  which  promises  much  for  an  important 
but  hitherto  much  neglected  branch  of  knowledge.  The  following 
was  communicated  to  us  by  the  Secretary : — 

“  It  is  submitted,  that  among  the  numerous  Literary  and  Scien¬ 
tific  Societies  established  in  the  British  Metropolis,  one  is  still  want¬ 
ing  to  complete  the  circle  of  Scientific  Institutions,  whose  sole  ob¬ 
ject  should  bo  the  promotion  and  diffusion  of  the  most  important 
and  interesting  branch  of  knowledge,  that  of  man,  viz.  Ethnology. 

— “  That  a  new  and  useful  Society  might  therefore  be  formed, 
under  the  name  of  ‘  The  Ethnological  Society.’ 

— "  That  the  interest  excited  by  this  department  of  science  is 
increasingly  felt ; — that  its  advantages  are  of  the  first  importance 
to  mankind  in  general,  and  paramount  to  the  welfare  of  a  mari¬ 
time  nation  like  Great  Britain,  with  its  numerous  and  extensive 
(Colonies  and  Foreign  Possessions. 

— “  That  although  there  is  a  great  amount  of  Ethnological  in¬ 
formation  existing  in  Great  Britain,  yet  it  is  so  scattered  and  dis¬ 
persed,  either  in  large  books  that  are  not  generally  accessible,  or  in 
the  bureaux  of  the  public  departments,  or  in  the  possession  of  pri¬ 
vate  individuals,  as  to  be  nearly  unavailable  to  the  public. 

“  The  objects,  then,  of  such  a  Society  as  is  now  suggested  would 
be  — 

”  1.  To  collect,  register,  and  digest,  and  to  print  for  the  use  of  the 
members  and  the  public  at  large,  in  a  cheap  form,  and  at  certain 
intervals,  such  new,  interesting  and  useful  facts  as  the  Society  may 
have  in  its  possession,  and  may  from  time  to  time  acquire. 


*  Hist,  del  Almirante,  c.  4. 


The  Great  Comet. 


393 


“  2.  To  accumulate  gradually  a  Museum  illustrative  of  the  varie¬ 
ties  of  mankind,  and  of  the  arts  of  uncivilized  life — a  Library  of 
the  best  books  on  Ethnology — a  selection  of  the  best  Voyages  and 
Travels — a  complete  collection  of  Dictionaries  and  Grammars  beai  - 
ing  upon  the  subject — as  well  as  all  such  documents  and  materials 
as  may  convey  the  best  information  to  persons  intending  to  vi^it 
Foreign  Countries :  it  being  of  the  greatest  utility  to  those  who  arc 
about  to  travel,  to  be  aware  of  what  has  been  already  done,  and 
what  is  still  wanting,  in  the  countries  which  they  may  intend  to 
visit. 

“  3.  To  render  pecuniary  assistance,  when  the  funds  will  permit, 
to  such  Travellers  as  may  require  it,  in  order  to  facilitate  this  parti¬ 
cular  branch  of  their  research. 

“  4.  To  correspond  with  similar  Societies  that  may  be  established 
in  different  parts  of  the  world,  with  Foreign  Individuals  engaged  in 
Ethnological  pursuits,  and  with  the  most  intelligent  British  residents 
in  the  various  remote  Settlements  of  the  Empire.” 


THE  GREAT  COMET. 

To  the  Editor  of  tJte  Timei. 

Times,  March  21.  1843. 

Sir, — I  wish  to  direct  the  attention  of  your  astronomical  readers 
to  the  fact,  which  I  think  hardly  admits  of  a  doubt,  of  a  comet  of 
enormous  magnitude  being  in  the  course  of  its  progress  through  our 
system,  and  at  present  not  far  from  its  perihelion.  Its  tail,  for  such 
I  cannot  doubt  it  to  be,  was  conspicuously  visible,  both  last  night 
and  the  night  before  as  a  vivid  luminous  streak,  commencing  close 
beneath  the  stars  kappa  and  lambda  (x  and  X)  Leporis,  and  thence 
stretching  obliquely  westwards  and  downwards  between  gamma  and 
delta  (y  and  5)  Eridani,  till  lost  in  the  vapours  of  the  horizon.  The 
direction  of  it,  prolonged  on  a  celestial  globe,  passes  preci.sely 
through  the  place  of  the  sun  in  the  ecliptic  at  the  present  time, — a 
circumstance  which  appears  conclusive  as  to  its  cometic  nature. 

As  the  portion  of  the  tail,  actually  visible  on  Friday  evening,  was 
fully  30  degrees  in  length,  and  the  head  must  have  been  beneath 
the  horizon,  which  would  add  at  least  26  degrees  to  the  length,  it  is 


L 


894 


New  Publications. 


evident  that  if  really  a  comet,  it  is  one  of  first-rate  magnitude ;  and 
if  it  be  not  one,  it  is  some  phenomenon  beyond  the  earth's  atmo¬ 
sphere  of  a  nature  even  yet  more  remarkable. 

I  have  the  honour  to  be.  Sir, 

Your  obedient  servant, 

J.  F.  W.  Herschel. 

CoLLiNGWooD,  March  \9th. 


P.S.  Had  there  been  any  post  last  night,  this  communication 
would  have  been  made  a  day  earlier. 

8  P.M.,  3[arch  19. — The  tail  of  the  comet,  for  such  it  must  now 
assuredly  be,  is  again  visible,  though  much  obscured  by  haze,  and 
holding  very  nearly  the  same  position  ! 


NEW  PUliLICATIONS. 

The  following  publications  have  been  received  : — 

1.  Essai  sur  les  Glaciers  et  sur  le  terrain  Erratique  du  Basin  du 
Rhone,  par  Jean  de  Charpentier.  One  volume  8vo,  pp.  363.  With 
Maps  and  Plates.  1841.  From  the  Author.  T his  valuable  work  is  already 
well  known  in  Britain,  through  the  medium  of  this  Journal  and  the  writings 
of  our  geologists. 

2.  The  Year-Book  of  Facts  in  Science  and  Art,  exhibiting  the  most 
important  discoveries  and  improvements  of  the  past  year.  12mo  pp. 
283.  With  numerous  Engravings.  London,  Tilt  and  Bogue.  1843. 
From  the  Publisher. 

3.  Travels  in  New  Zealand ;  with  Contributions  to  the  Geograph}', 
Geology,  Botany,  and  Natural  History  of  that  country  ;  by  Ernest 
Dieffenbach,  M.D.,  late  Naturalist  to  the  New  Zealand  Company.  In 
Two  volumes  8vo.  London,  John  Murray,  Albemarle  Street.  1843. 
From  John  Murray,  Esq.,  Albemarle  Street,  London.  To  those  who  wish 
to  become  acquainted  with  this  interesting  country  in  a  statistical,  commercial , 
and  natural-historical  point  of  view,  ur  particularly  recommend  this  valuaht‘- 
work. 


New  Publicatiom. 


395 


4.  Explication  de  la  Carte  Geologiquo  de  la  France  redigee  sous  la 
direction  de  M.  Brocliant  de  Villiers,  Inspecteur-General  des  Mines. 
Par  M.M.  Dufrenoy  et  Elie  de  Beaumont,  Ingenieurs  en  chef  des  mines. 
Public  in  1841 ;  par  ordre  de  M.  Teste,  ministre  des  travaux  publics, 
Tome  Premiere.  Quarto,  pp.  826.  With  a  large  coloured  Geological 
Map  of  France,  and  numerous  illustrative  cuts.  Paris.  Imprimerie  Royal. 
1841.  From  the  Authors.  This  first  volume  of  a  national  work,  ivhich  may 
be  termed  the  Geognosy  of  France,  is  rich  in  important  facts  and  generali¬ 
zations. 

5.  Geological  Report  on  Londonderry,  and  parts  of  Tyrone  and  Fer¬ 
managh;  by  J.  E.  Portlock,  F.R.S.,  &c.  &c..  Captain  of  the  Royal  En¬ 
gineers  conducting  the  Geological  Branch  of  the  Ordnance  Survey  of 
Ireland.  One  Volume  8vo.  pp.  784.  With  a  Geological  Map,  and  nu¬ 
merous  tinted  Geological  Sections.  Dublin,  Hodges  and  Smith,  College 
Green ;  London,  Longman,  Brown,  Green  and  Longmans.  1843-  From 
the  Board  of  Ordnance. 

6.  Rapport  sur  un  Memoire  de  M.  A.  Bravais  relatif  aux  Lignes  d’An- 
cien  niveau  de  la  mer  dans  le  Finraark.  Commissaires,  M.M.  Biot,  &c., 
Elie  de  Beaumont  rapporteur.  2to.  From  the  Author. 

7.  The  American  Journal  of  Science  and  Arts ;  conducted  by  Professor 
Silliman  and  Benjamin  Silllman  jun.  Up  to  January  1848.  Front  the 
Editors. 

8.  Annalen  der  Physik  und  Chemie.  Herausgegeben  zu  Berlin,  Von 
J,  C.  Poggendorf.  Received  up  to  No.  I.  1843.  From  the  Editor. 

9.  Journal  of  the  Asiatic  Society  of  Bengal ;  edited  by  the  Secretary. 
From  the  Editors. 

10.  Bibliothequc  Universelle  de  Geneve.  Received  up  to  No.  84.  18th 
January  1843. 

11.  Interment  and  Disinterment ;  or  a  further  Exposition  of  the  Prac¬ 
tices  pursued  in  the  Metropolitan  places  of  Sepulture,  and  the  Results  as 
affecting  the  Health  of  the  Living ;  by  G.  A.  Walker,  Surgeon,  London. 
Longman  and  Company.  1843.  From  the  Author. 

12.  Explanation  of  Gravity,  or  the  Great  Power  causing  Gravitation, 
Form,  and  Motion.  Glasgow.  From  the  Author. 

13.  Proceedings  of  the  Academy  of  Natural  Sciences  of  Philadelphia. 
From  the  Academy. 

14.  Physical,  Chemical,  and  Geological  Researches  on  the  Internal 
Heat  of  the  Globe ;  by  Gustav  Bischof,  L.L.D.,  Professor  of  Chemistry 
and  Technology  in  the  University  of  Bonn.  8vo.  pp.  315.  Longman, 
Orme,  Brown,  Green  and  Longman,  London.  This  excellent  volume,  the 
standard  work  on  the  stihjects  enumerated  on  the  title  page,  will  he  found 
equally  acceptable  to  the  geologist  and  natural  philosopher.  No  geological  library 
ought  to  be  uithout  it. 

15.  Vollstandiges  Handbuch  der  Mineralogie ;  von  August  Breithaupt. 
Second  Volume,  8vo.  pp.  406.  Dresden  and  Leipzig.  1841.  From  the 
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Author.  .!»  ori-jiunl  and  valuable  work.  We  much  riyret  the  delay  in  •pub¬ 
lishing  the  remaining  volumes. 

16.  Rapport  sur  les  Poissons  Fossiles  et  I’Osteologle  du  Genre  Brochet 
ou  Esox ;  par  L.  Agassiz.  Neucha tel  1842.  2to.  From  the  Author. 

17.  Recit  d’une  Course  faite  aux  Glaciers  en  Hiver  ;  par  M.M.  Agas¬ 
siz  et  E.  Desor.  1842.  From  the  Authors. 

18.  Remarques  sur  deux  Points  de  la  Thcorie  des  Glaciers ;  par  M. 
Elie  de  Beaumont.  1 842.  From  the  Author. 

19.  Description  of  an  extinct  Lacertine  Reptile,  Rhyncliosaurus  Arti- 
ceps  (Owen)  ;  by  Richard  Owen,  F.R.S.,  G.S.,  &c.  Hunterian  Professor 
in  the  Royal  College  of  Surgeons.  1843.  From  the  Author. 

20.  Bulletin  de  la  Societe  Imperiale  des  Naturalistes  de  Moscow.  An- 
nee,  1842.  N.  iii.  Moscow,  1842.  From  the  Societe  Imperiale  des  Natu¬ 
ralistes  de  Moscow.  8vo. 

21.  Aper9U  General  de  la  Structure  Geologique  des  Alpes ;  par  M. 
Studer.  Mars,  1842.  From  the  Author. 

22.  Elements  of  Electro-Metallurgy ;  by  Alfred  Smee,  Esq.,  F.R.S. 
No.  viii.,  which  completes  the  work.  From  the  Author. 

23.  The  Climate  of  the  South  of  Devon,  and  its  Influence  upon  Health. 
With  a  Geological  Map  ;  by  Thomas  Shapter,  M.D.  Small  8vo.  John 
Churchill,  London.  From  the  Author.  In  preparing  this  interesting  little 
volume,  our  former  pupil,  Dr  Shapter,  has  had  in  view  to  illustrate  the  Medi  • 
eal  Topography  of  the  South  of  Devon,  in  a  manner  similar  to  that  in  which 
Dr  Forbes  has  treated  of  the  Land' s-End,  and  Drs  Carrick  and  Symonds  of 
Bristol  and  Clifton.  The  author  has  bestoived  much  pains  in  deducing  the 
averages  of  climate  from  the  best  registers  to  which  he  had  access,  and  in  the 
preparation  of  his  Tables  of  the  Statistics  of  Life  and  Disease.  The  Geology 
of  South  Devon  forms  a  useful  chapter  of  the  work. 

24.  LTnstitut,  Journal  Universel  des  Sciences.  Paris.  Received  up 
to  March  2d.  1843.  From  the  Editor. 

26.  Bibliotheque  Zoologiquc  et  Paleontologique.  Folio.  NeuchStel ; 
par  L’ Agassiz.  From  the  Author. 

26.  Bulletin  de  la  Societe  Geologique  de  France,  up  to  November 
1842.  From  the  Society. 

27.  Comptes  Rendus  des  Seances  de  1'  Academie  des  Sciences.  Up 
to  the  end  of  1842.  From  the  Academy. 
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List  of  Patents  for  Inventions  granted  for  Scotland  from  2Zd 
December  1842  to  22d  March  1843,  inclusive. 


1.  To  Robert  Wilson,  manager  at  the  works  of  Messrs  Nasmyths, 
Gaskell,  &  Co.,  Patricroft,  near  Manchester,  in  the  county  of  Lanca.ster, 
engineer,  “  certain  improvements  in  the  construction  of  locomotive  and 
other  steam  engines.” — 27th  December  1842. 

2.  To  Gabriel  Hippolyte  Moreau  of  Leicester  Square,  in  the  county 
of  Middlesex,  gentleman,  “  certain  improvements  in  propelling  vessels." 
— 27th  December  1842. 

3.  To  James  Morris  of  Cateaton  Street,  in  the  city  of  London,  mer¬ 
chant,  being  a  communication  from  abroad,  “  improvements  in  locomotive 
and  other  steam  engines.’’ — 27th  December  1842. 

4.  To  Henry  Samuel  Rush  of  Sloane  Street,  in  the  county  of  Middle¬ 
sex,  mechanic,  ”  improvements  in  apparatus  for  containing  matches  for 
obtaining  instantaneous  light.’’ — 29th  December  1842. 

5.  To  John  Rand  of  Howland  Street,  Fitzroy  Square,  in  the  county 
of  Middlesex,  artist,  “  improvements  in  making  and  closing  metallic  col¬ 
lapsable  vessels.’’ — 29th  December  1842. 

6.  To  Henry  Beaumont  Leeson  of  Greenwich,  in  the  county  of  Kent, 
doctor  of  medicine,  “  improvements  in  the  art  of  depositing  and  manufac¬ 
turing  metals  and  metal  articles  by  electro-galvanic  agency,  and  in  tho 
apparatus  connected  therewith.” — 30th  December  1842. 

7.  To  Robert  Logan  of  Blackheath,  in  the  county  of  Kent,  Esquire, 
“  improvements  in  obtaining  and  preparing  the  fibres  and  other  products 
of  the  cocoa  nut,  and  its  husks.’’ — 9th  January  1843. 

8.  To  Charles  Hancock  of  Grosvenor  Place,  in  the  county  of  Middle¬ 
sex,  artist,  “  certain  improvements  in  printing  cotton,  silk,  woollen,  and 
other  fabrics.’’ — 11th  January  1843. 

9.  To  James  Gardner  of  Banbury,  in  the  county  of  Oxford,  ironmonger, 
“  improvements  in  cutting  hay,  straw,  and  other  vegetable  matters  for  the 
food  of  animals.” — 11th  January  1843. 

10.  To  John  Stephen  Bourlier  of  Sherborn  Street,  Blandford  Square, 
in  the  county  of  Middlesex,  engineer,  being  a  communication  from  abroad, 
“certain  improvements  in  machinery  used  in  printing  calicoes,  silks, 
paper-hangings,  and  other  fabrics.’’ — 12th  January  1843. 
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11.  To  Wilton  George  Turner  of  Gateshead,  in  the  county  of 
Durham,  doctor  in  philosophy,  “  improvements  in  the  manufacture  of 
alum.” — 12th  January  1843. 

12.  To  William  Wood  of  Holbom,  in  the  county  of  Middlesex,  car¬ 
pet-manufacturer,  “  a  new  mode  of  weaving,  carpeting,  and  other  figured 
fabrics.’’ — 13th  January  1843. 

13.  To  Matthew  Gregsox  of  Toxteth  Park,  Liverpool,  in  the  county 
of  Lancaster,  Esquire,  being  a  communieation  from  abroad, "  an  invention 
or  improvement  applicable  to  the  sawing  or  cutting  of  veneers.” — 16th 
January  1843. 

14.  To  Samuel  Hall  of  Basford,  in  the  county  of  Nottingham,  civil 
engineer,  “  improvements  in  the  combustion  of  fuel  and  smoke.” — 18  th 
January  1843. 

15.  To  Joseph  Beaman  of  Smethwick,  in  the  parish  of  Ilarbome,  in 
the  county  of  Stafford,  iron-master,  “  an  improvement  in  tlio  manufacture 
of  malleable  iron.’’ — 18th  January  1843. 

16.  To  Alexander  Johnston  of  Hillhouse,  in  the  county  of  Edin¬ 
burgh,  Esquire,  improvements  on  carriages,  which  may  also  be  applied 
to  ships,  boats,  and  other  purposes  where  locomotion  is  required.’’ — 20th 
January  1843. 

17  To  John  Thomas  Betts  of  Smithfield  Bars,  in  the  city  of  London, 
gentleman, being  a  communication  from  abroad,  “  improvements  in  cover¬ 
ing  and  stopping  necks  of  bottles  and  other  vessels.” — 23d  January  1843. 

18.  To  Thomas  Thompson  of  Coventry,  in  the  county  of  Warwick, 
weaver  and  machinist,  “  certain  improvements  in  weaving  figured  fabric.^.” 
23d  January  1843. 

19.  To  Julian  Edw.vkd  Disbrowe  Kodgers  of  Upper  Eburv  Street, 
in  the  county  of  Middlesex,  chemist,  “  certain  improvements  in  the  .se¬ 
paration  of  sulphur  from  various  mineral  substances.” — 25th  January 
1843. 

20.  To  George  Benjamin  Thorneycroft  of  Wolverliainpton,  iron¬ 
master,  “  improvements  in  furnaces  used  for  the  manufacture  of  iron  and 
in  the  mode  of  manufacturing  iron.” — 1st  February  1843. 

21.  To  James  Boydell  Junior  of  Oak  Farm  Works,  near  Dudley,  in 
the  county  of  Stafford,  iron-master,  “improvements  in  the  manufacture  of 
metals  for  edge-tools.” — 1st  February  1843. 

22.  To  James  Clark,  power-loom  cloth  manufacturer  in  Glasgow,  “an 
improved  mode  of  manufacturing  certain  descriptions  of  cloths.” — 2d 
February  1843. 

23.  To  Taverner  John  Miller  of  Mill-Bank  Straet,  WeitminsUr, 
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oil-merchant,  “  improvements  in  apparatus  for  supporting  a  person  in  bed 
or  when  reclining.” — 13th  February  1843. 

24.  To  Samuel  Kirk  of  Stalybridge,  in  the  county  of  Lancaster,  cotton- 
spinner,  “  certain  improvements  in  machinery,  or  apparatus  for  preparing 
cotton  and  other  fibrous  substances  for  spinning.” — 13th  February  1843. 

25.  To  Charles  Thatcher  of  Midsomer  Norton,  in  the  county  of  So¬ 
merset,  brewer,  and  Thomas  Thatcher,  of  Kilmersdon,  in  the  said  county, 
builder,  “  certain  improvements  in  drags  or  breaks  to  be  applied  to  the 
wheels  of  carriages  generally.” — 22d  February  1843. 

26.  To  John  Craig  of  Stanhope  Street,  in  the  county  of  Middlesex, 
gentleman,  being  a  communication  from  abroad,  “  certain  improvements 
in  machines  or  apparatus  for  weighing.” — 28th  February  1843. 

27.  To  Edward  Bell  of  the  College  of  Civil  Engineers,  Putney,  in  the 
county  of  Surrey,  Professor  of  Practical  Mechanics,  “  improvements  in  ap¬ 
plying  heat  in  the  manufacture  of  artificial  fuel,  which  improvements  are 
applicable  to  the  preparation  of  asphalte,  and  for  other  purposes.” — 2d 
March  1843. 

28.  To  George  Bell  of  the  city  of  Dublin,  in  that  part  of  the  United 
Kingdom  called  Ireland,  merchant,  “  certain  improved  machines  which  fa¬ 
cilitate  the  drying  of  malt,  com,  and  seeds  ;  also  the  bolting,  dressing,  and 
separating  of  flour,  meal,  and  all  other  substances  requiring  to  be  sifted.” 
— 2d  March  1843. 

29.  To  James  Bullougii  of  Blackburn,  in  the  county  of  Lancaster, 
overlooker,  “  certain  improvements  in  the  construction  of  looms  for  weav¬ 
ing,  and  also  in  possession  of  certain  improvements  in  the  same  which 
have  been  a  communication  from  abroad.” — 4th  March  1843. 

30.  To  John  Thomas  Betts  of  Smithfield  Bars,  in  the  county  of  Middle¬ 
sex,  gentleman,  being  a  communication  from  abroad,  “  improvements 
in  the  manufacture  of  metal  covers  for  bottles,  and  certain  other  vessels, 
and  in  the  manufacture  of  sheet-metal  for  such  purposes.” — 7th  March 
1843. 

31.  To  Jules  Le  Jeune  of  North  Place,  Eegent’s  Park,  in  the  county 
of  Middlesex,  engineer,  “  improvements  in  accelerating  combustion,  which 
improvements  may  be  applied  in  place  of  the  blowing  machines  now  in 
use.” — 7  th  March  1843. 

32.  To  Thomas  Howard  of  Hyde,  in  the  county  of  Cheshire,  manu¬ 
facturer,  “  certain  improvements  in  machinery  for  preparing  and  spinning 
cotton,  wool,  flax,  silk,  and  similar  fibrous  materials.” — 11th  March  1843. 

33.  To  Charles  Payne  of  South  Lambeth,  in  the  county  of  Surrey, 
chemist,  “  improvements  in  preserving  vegetable  matters  when  metallic 
and  earthy  solutions  are  employed.” — 13th  March  1843. 
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34.  To  William  Lonomaid  of  Plymouth,  accountant,  “  improvements 
in  treating  ores  and  other  minerals,  and  in  obtaining  various  products 
therefrom,  certain  parts  of  which  improvements  are  applicable  to  the  ma¬ 
nufacture  of  alkali.” — 13th  March  1843. 

35.  To  William  Barker  of  Manchester,  in  the  county  of  Lancaster, 
mill-wright,  “  certain  improvements  in  the  construction  of  metallic  pis¬ 
tons.” — 16th  March  1843. 

36.  To  JosEi’H  Whitworth  of  Manchester,  in  tlic  county  of  Lancaster, 
engineer,  “  certain  improvements  in  machinery,  or  apparatus  for  cleaning 
Olds,  and  which  machinery  is  also  applicable  to  other  similar  purposes.” 
— 22d  March  1843. 
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Alford,  in  Aberdeenshire,  meteorological  observations  made  there, 
by  Dr  Farquharson,  159  and  367< 

Alps  of  Dauphine,  observations  on,  165. 

Amphodelite,  account  of,  181. 

Anderson,  Dr  Thomas,  his  analysis  of  caporcianite  and  phakolite,  21. 
Andesine,  analysis  of,  181. 

Ants,  ancient  fable  of,  producing  gold,  190. 

Applegarth  Manse,  in  Dumfriesshire,  meteorological  observations 
made  there,  by  Dr  Dunbar,  161  and  368. 

Arquerite,  analysis  of,  181. 

Beaches,  raised,  near  St  Andrews,  described  by  R.  Chambers,  Esq., 
298. 

Beaumont,  Elie  de,  remarks  on  two  points  in  the  theory  of  glaciers, 

110. 

- ,  on  the  slopes  of  the  upper  limit  of  the  erratic  zone,  and 

on  their  comparison  with  the  slopes  of  glaciers  and  of  river 
courses,  115. 

— — - ,  on  the  former  low  temperature  of  European  winters,  177. 

Bamlite,  analysis  of,  182. 

Blom,  Gustav  Peter,  member  of  the  Royal  Academy  of  Sciences  of 
Drontheim,  on  the  rein»deer  of  Lapland,  352. 

Bradford,  M.,  on  the  history  and  origin  of  the  red  race,  155. 
Bromide  of  silver  in  Mexico,  182. 

Bromide  of  silver  in  Chili,  182. 

Bronze,  Egyptian,  388. 

Calhtron-baryte,  account  of,  183. 

Calcareous  rocks  pierced  by  helices,  186. 

(’balk  fossils,  account  of,  by  M.  Ehrenberg,  256. 

Chambers,  R.,  Esq.,  F.R.S.E.,  on  raised  beaches  in  the  neighbour¬ 
hood  of  St  Andrews,  298. 

Chimpanzee,  account  of,  by  M.  Vrolik,  347. 

(^hinese,  their  natural  historical  writings  noticed,  153. 


402 


Index. 


Chfistison,  Dr,  on  the  Ausaiu  aiiJ  Chinese  lea-plauts,  176 — on  the 
action  of  water  on  lead,  163. 

Climate  of  Malta,  382. 

Columbus,  his  visit  to  Iceland  in  the  year  1477,  391. 

Comet,  great,  iiotice  of,  393. 

Coral  islands,  account  of,  by  Messrs  Darwin  and  Maclaren,  33,  47. 

Craigie,  William,  meteorological  register  in  Canada,  373. 

Daubenv,  Professor,  his  biography  of  Decandolle,  197. 

Davy,  Dr  John,  on  the  property  of  transmitting  light  possessed  by 
charcoal  and  plumbago,  378  ;  and  on  the  climate  of  Malta,  382. 

Dead  Sea,  its  depression  below  the  level  of  the  Mediterranean,  178. 

Decandolle,  Professor,  his  biography,  197. 

Diamond,  on  the  residuum  of  its  combustion,  187 — on  its  formation, 

317. 

Diorama,  a  portable  one,  described  by  George  Tait,  Esq.,  275. 

Doyere,  M.,  his  experiments  on  the  revivification  of  animals  of  the 
types  Tardigrada  and  Rotifcra,  25. 

Earthquakes,  notices  of,  especially  as  they  occur  in  Scotland,  by 
David  Milne,  Esq.,  F.R.S.E.,  85 — earthquakes  in  British  In¬ 
dia,  by  Lieut.  R.  B.  Smith,  Bengal  Engineers,  107. 

Ehrenberg,  Professor,  on  the  fossils  of  the  chalk-formation,  256. 

Elaps  Jamesoni,  a  new  species  of  serpent,  described  by  Dr  Traill, 
53. 

Ethnological  Society  of  London,  its  formation,  392. 

Euclase,  its  discovery  in  Connecticut,  North  America,  183. 

Explosion,  great,  at  Dover,  described,  337. 

Fahlerz  containing  mercury,  from  Hungary,  388. 

Farquharson,  Dr,  his  meteorological  table  for  1842,  159. 

Fleming,  John,  D.D.,  Professor  of  Natural  Philosophy,  King's  Col¬ 
lege,  Aberdeen,  on  the  expediency  of  forming  harbours  of  re¬ 
fuge  on  the  east  coast  of  Scotland,  between  the  Moray  Firth 
and  the  Firth  of  Forth,  306. 

Flint,  contains  potash  and  lime,  180. 

Flowers,  on  the  preservation  of,  191. 

Forbes,  Professor,  his  fourth  letter  to  Professor  Jameson  on  the 
glacier  theory,  1. 

— —  -  - -  historical  remarks  on  the  first  discovery  of  the  real 

structure  of  glaciers,  133. 
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Forb«s,  Professor,  on  the  effect  of  snow  in  apparentlj  increasing  the 
force  of  solar  radiation,  170. 

■  - on  the  movement  and  structure  of  the  Mer  de  Glace 

of  Chamouni,  380. 

Galbraith,  Wm.,  A.M.,  on  the  English  arc  of  the  meridian,  263. 

Gcokronite,  new  locality  of,  183. 

Geological  chronometer,  385. 

Glaciers,  on  the  structure,  formation,  and  movement  of,  by  Dr  James 
Stark,  171 — on  the  glacier  theory,  1;  and  the  discovery  of 
the  structure  of  glaciers,  by  Professor  Forbes,  133 — on  some 
phenomena  of  glaciers,  by  Sir  John  Herschel,  14. 

Gold-mines  in  Ireland,  386. 

Gold,  large  mass  found  in  the  Ourals,  386. 

Granite,  its  cutting  and  polishing,  as  effected  at  Aberdeen,  by  Messrs 
Macdonald  and  Leslie,  described,  341. 

Greenockite,  account  of,  183. 

Grooved  and  polished  surfaces  at  the  contact  of  ancient  secondary 
strata,  by  Professor  Rogers,  178. 

Guano  of  commerce.  Dr  Mathie  Hamilton’s  account  of  it,  389. 

Hamilton,  Mathie,  M.D.,  on  the  Llama,  Alpaca,  Guanaco,  and 
Vicuna,  285. 

Harbours  of  refuge  on  the  east  coast  of  Scotland,  by  John  Fleming, 
D.D.,  306. 

Helices  pierce  calcareous  rocks,  186. 

Herschel,  new  comet  discovered  by,  393. 

Holy  Land,  heights  of  mountains  in,  determined  barometrically,  by 
M.  Russegger,  179. 

Humboldt,  Baron,  on  the  heights  of  continents,  326. 

- - his  Fragmens  Asiatiques,  announced,  179. 

Ignis  Fatuus  observed  near  Bologna,  383. 

Isinglass,  Indian,  remarks  on,  189. 

Khiva,  variation  of  temperature  during  Russian  expedition  to,  380. 

Lapis  Lazuli,  nature  of  its  blue  colour,  183. 

Llama,  Alpaca,  Guanaco,  and  Vicuna,  described  by  Dr  Mathie 
Hamilton,  285. 

Mer  de  Glace  of  Chamouni,  Professor  Forbes  on  its  movement  and 
structure,  380. 

Meteorological  Tables,  161,  364. 

Milne,  David,  Esq.  F.R.^.E.,  on  Earthquakes,  85. 


404 


Index. 


Milne,  David,  Es<j.,  F.R.S.E.,  on  the  geology  of  Roxburghshire,  376. 

Patents,  list  of,  194,  397. 

Paul,  R.  D.,  his  meteorological  tables,  364,  370. 

Pennine,  its  chemical  composition,  184. 

Petzholdt,  Alexander,  Dr,  on  the  formation  of  the  diamond  of,  317. 

Physiognomy  of  a  country  as  connected  with  the  character  of  its  in¬ 
habitants,  359. 

Platina  in  the  auriferous  sand  of  the  Rhone,  184.  ' 

Publications,  New,  192,  394. 

Rein-deer  of  Lapland,  account  of,  by  Gustav  Peter  Bloin,  352. 

Royal  Society,  Proceedings  of,  163,  374. 

Russeggor,  M.,  on  heights  of  mountains,  determined  by  the  barometer, 
in  the  Holy  Land,  179. 

Russell,  J.  Scott,  Esq.,  F.R.S.E.,  his  description  of  a  marine  sali- 
nometer,  278. 

Salinometer,  marine,  for  the  purpose  of  indicating  the  density  of 
brine  in  the  boilers  of  marine  steam-engines,  with  two  plates, 
by  John  Scott  Russell,  Esq.,  F.R.S.E.,  278. 

Sang,  Edward,  Esq.,  his  observations  on  a  method  of  registering  the 
force  actually  transmitted  through  a  driving-belt,  261. 

Scientific  Intelligence,  177,  380. 

Steffens,  Professor,  midnight  scene  on  the  ocean,  and  scene  in  Nor¬ 
way,  362,  363. 

Traill,  T.  S.,  Professor,  the  sale  of  his  collection  of  minerals  an¬ 
nounced,  180. 

- on  the  establishment  at  Aberdeen  for  the  cutting  and  po¬ 
lishing  of  the  granites  of  Peterhead  and  Aberdeen,  341. 

Turf  or  Peat,  on  the  transformations  produced  in  it  by  the  essence  of 
turpentine,  190. 

Villarsite,  account  of,  184. 

Vrolik,  M.,  his  remarks  on  the  comparative  anatomy  of  the  Chim¬ 
panzee,  347. 

Wernerian  Society,  Proceedings  of,  176,  379. 

Wilson,  James,  Esq.,  on  the  Tetrao  Mediui),  374. 

Xenolite,  account  of,  185. 

Young.  Mr  A.,  on  the  gro  vth  of  the  salmon,  375. 
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